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Future  activity  on  this  project  should  be  carried  on  at  the 
mlnlmuiTi  level  nacessarv  to  record,  sumn^arlze,  and  evaluate  the 

%i  ^ ^ 

data  received  on  future  reports  and  to  complete  th*  specialized 
invea tlrat Ions  now  In  progress.  vVhen  and  If  a sufficient  number 
of  incld*rts  are  solved  to  Indicate  that  thes^  sightings  do  not 
represent  a threat  to  the  security  of  the  natloh,  the  assignment 
of  special  project  status  to  the  activity  could  be  terminated. 

Future  Investigations  of  reports  would  then  be  handled  on  a routine 
basis  like  any  other  Intelligence  work. 

Reporting  agencies  should  be  Impressed  with  the  necessity 
for  getting  more  factual  evidence  on  slfihtlrr^s,  such  as  photographs, 
physical  evidence,  radar  sl;htin*s,  and  date  on  size  and  shape. 
Personnel  sighting  such  objects  should  enga^ e the  assistance  of 
others,  when  possible,  to  mor*  deflnlcft  date.  For  example, 

military  pilots  should  notify  ne 5 ;h boring  bases  by  radio  of  the 
presence  and  direction  of  fll  -';ht  of  an  uni  lent  Ifi  ed  object  so 
that  oth^r'  observers,  In  flight  or  on  th*  :^round,  could  assist 
In  Its  Ident If 1 cat  ion c 
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CONCLUSIONS 


No  definite  and  conclusive*  avldeno*?  Is  y*t  available  that 
would  prov«  or  disprove  the  existence  of  thes*  unidentified  objects 
aa  real  aircraft  of  unknown  and  unconv*r;t  1 onal  con'f'l  fvnjratl on . 

It  Is  unlikely  that  positive  proof  their  •xl^tence  will  be  ob- 
tained without  examination  of  the  remains  o^  crashed  objects. 

Proof  non-exl s terce  la  equally  impossible  to  obtain  unless 
a reasonabl*  and  cor.vl no  1 •xplanatlon  1s  d*t*rmln-d  for  *sch 
Inc  1 dent  • 

Many  sightings  by  qualified  and  apparently  r^llabl**  witnesses 
hav*  been  reported.  However,  *9  ch  Incllerit  has  unsatisfactory 
features,  such  as  shortness  of  time  under  observation,  distance 
from  observer,  vagueness  of  description  or  photographs.  Inconsis- 
tencies betw*»en  Individual  observers,  and  lack  descriptive 
data,  that  prevents  definite  conclusions  being  drawn.  Explanations, 
of  som^  of  the  Incidents  revealed  th*  existence  slapl*  and 
easily  und^rstaniable  causes,  so  that  th*r^  Is  th*  possibility 
that  enouprh  incidents  can  be  solved  to  ellmlnat-  or  rrently  reduce 
the  mystery  associated  with  th*se  cccurrenc*s, 

Evaluation  of  reports  of  unidentified  objects  is  a nec-ssary 
activity  of  military  intelligence  agencies*  Such  sightings  are 
Inevitable,  and  under  wartime  conditions  rapid  and  convincing  solu- 
tions of  such  occurrences  are  necessary  to  maintain  morale  of 
military  and  civilian  p^rsonn^l.  In  this  respect.  It  is  considered 
that  the  establishment  of  procedur'*s  and  training  of  personnel  is 
in  Itself  worth  the  effort  expended  on  this  project. 
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DISCUSSION 


Orrani zatlon  of  Datj  on  Inaliaata 


Approx  1 m*it  •ly  243  domi^a  t-.l  c InoM-nts  hsv-*  b^«n  revl*w«d, 

Rt  tb-  pr^s^nt  tlm*.  In  •ach  Incident,  th*  observers  have  been 
Interrogated  by  Investigators  an  i t}*^  results  have  been  analyzed 

by  technical  personnel. 

Condensed  aurrmarl^s  have  been  prepared  ^or  tie  list  of  In- 
cidents In  sufficient  ouantlty  to  mak’e  t>  • basic  information 
easily  available  to  Individuals  nr  a^^encies  having  an  authority 
or  an  interest  In  the  project.  (See  Appendix  A). 

A detailed  check  list,  compiled  by  technical  personnel,  In- 
dicating the  basic  elements  of*  Information,  necessary  for  analysis 
of  tb^  Individual  lncld*r  t,  has  been  prepared  and  distributed 
to  approorlate  government  a-^ncles. 

In  order  to  Identify  ordinary  and  conventional  objects,  that 
have  probably  been  Included  In  the  list  of  reported  Incidents, 
graphical  methods  have  been  applied,  so  as  to  cv^aent  the  basic 
data  In  such  form  that,  overall  facts,  implicit  in  the  ,jrouped  data, 
will  be  made  apparent.  (See  Appendix  B). 

■■ 

The  prepared  graphical  data  Includes: 

(a)  Charts  concerninr  unidentified  aerial  objects,  to  Indi- 
cate: 

1.  Type  of  object  observed 

S.  Vicinity  In  which  particular  type  of  object  was  ob- 
served 

3.  Direction  of  flight 

(b)  Locations  of  rulded  missiles,  re search  and  related 
centers 

(c)  Locatl<^ns  Qf  airlines,  filrflelds,  both  military  and 
comma  rt 1 al . 

( d ) Lo  options  of  radio  beacon  stations 

(e)  Known  or  projected  radar  stations  from  which  reports 
and  assistance  may  be  derived 

(f)  Meteorological  stations  from  which  balloon  r^l^ase  data, 
radiosonde  or  theodolite  readings  may  be  obtained 

(g)  Past,  curr^nt^ and  projected  celestial  phenomena 

(h)  Fllgjht  pat)  p of  migratory  birds 
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Paycholoyl cal  Analysla 


A psychological  analysis  of  th«  r*tpcrtcd  data  Is  bcinp  pr<*- 
pared  by  A-*rO“i''‘adl cal  Laboratory,  A.M.C.,  for  the  purpose  of  da- 
termlninr  those  Incidents  that  ar*  probably  based  upon  *rror3  of 
the  human  mind  and  s'^nsea.  A preliminary  verbal  report  from  the 
professional  psycholo rl  sts  Indicates  that  a considerable  number 
of  Incidents  can  be  explained  as  ordinary  ocourrenc'-s  that  have 
been  ml  s repreaentecl , as  the  result  of  human  errors. 

The  coiidltlon  of  ’Vertlpo”,  well  known  to  airplane  pilots, 
as  W'*!!  an  others,  is  considered  to  be  an  Important  factor  in 
some  of  the  reported  Incidents.  "V'^rtlgo"  is  defined  from  a 
medical  viewpoint  by  Webster’s  Dictionary  as  ^’Dizziness  or  swimm- 
ing of  th<»  head;  a disturbance  in  which  obj-cts,  though  stationary, 
appear  to  mc'^e  In  various  directions,  arKi  the  person  affected  finds 
It  difficult  to  maintain  an  ^reot  posture.  It  may  result  from 
chanc^^?  In  th^  blood  supply  of  the  brain  or  from  disease  of  the 
blood,  eyes,  ears,  stomachy  or  other  organs.’' 

Acceleration?,  resultlnj^.  f ram alrpl an*  maneuvers,  togetliT  ♦ith 
space -orl entfl tlon  difficulties  at  nlpht  In  an  airplane,  due  to 
the  lack  of  or  stranpeness  of  vlaual  ref^renc'*a,  makes  a condition 
of  ’’vertlf/o”  more  likely  to  appear  In  p^racnn^l  in  nl  ^t -flylaj^: 
aircraft  than  under  more  norml  coridltlons.  The  fact  that  both 
pilot  and  co-pllot  may  report  th*  same  Impressions  la  not  complete 
proof  of  accuracy,  ‘<ince  both  Individuals  have  experienced  the 
same  meuieuvera  and  accelerations  and  hav^  viewed  th-  same  lights 
and  surroundl under  the  same  optical  conditions  (including 
the  same  windshield  and  canopy  ^^lass). 

r 

A more  complete  dlcusslon  of  psychological  factors  Is  expected 
to  be  provided  In  a future  status  report.  Quite  probably,  some 
of  the  Incidents  of  ^ast,  highly  maneuvering  "lights",  reported 
by  both  air  and  ground  obs^^rvers,  are  the  result  of  ” vertigo'*  or 
optical  Illusions. 

Strictly  speaking,  no  engineering  analysis  of  an  Incident 
should  be  Initiated  until  the  psychological  analysis  has  been 
made  and  has  shown  that  pay chol orl cal  factors  cannot  explain  the 
observe  tlon. 

Ar*ncl<*s,  Outsi  ie  Air  Material  Command,  Supplying  Information  and 
Analys 1 s 

Specialist  service g,  supplementary  to  these  of  Air  Materiel 
Comj^and  technical  of^lce»,  are  being  provided  by  a number  of  agen- 
cies. 

The  Air  Weather  Servlc*  has  reviewed  th»  list  of  Inclderts 
and  has  provided  the  Information  thot  twenty-four  of  tl  em  coincide, 
both  with  respect  to  location  and  time,  v/lth  the  release  cf 
weather  balloons. 
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The  Ohio  *5tete  Unlv^’^sity  has  contracted  with  Air  Materiel 
Command  to  supply  aatronomical  serv^e3  In  an  -f^ort  to  identify 
meteors,  plen-»tolds  and  associated  phenomena.  Processor  Rynek^ 

Ohio  State  University  Astro-Physicist  and  h^ad  of  the  Tfnlverslty 
Observatory  has  undertaken  to  review  the  Inolder  t sum-  ary  sheets, 
lie  this  work  has  not  yet  b*en  completed,  Pro^easfr  Hynek  bns 
’’•ported  verbally  that  he  Is  satisfied  that  a number  of  th»  '’•- 

ported  observations  represent  a*’t ro-phys  1 ca  1 ohenomenn, 

, «* 

Members  of  the  Scientific  Advisory  Board  to  tVi*  Chl-f 
Sta^‘'f,  USA^,  who  have  provided  consultant  services  tr»  Project  "Sl.-m" 
include  Dr,  Irvinv  Lanp’mulr,  Chief,  >neeal  ^1-ctrlc  Research 
and  Dr.  G.  K,  Valley  of  MIT, 

A orellmlnary  type  of  interview  has  b*en  held  between  Dr. 
Lanrmuir  and  personnel  of  Project  "Sign"  during  •arly  stares  of 
th*  project.  It  Is  intended  to  consult  further  with  Dr,  Lanf^ulr 
In  an  effort  to  supplement  o resent  technl  cal  ef^'orts  toward  Iden- 
tifying the  reported  objects. 

Dr.  G.  B.  Valley  has  displayed  an  active  Interest  In  Project 
”Sign”,  to  the  extent  of  reviewing  the  reported  Incidents  ana 
writing  an  overall  type  of  analysis  In  wrlch  he  group s the  various 
objects  and  then  analyzes  each  gr ouo  from  the  standpoint  of  scien- 
tific feasibility.  This  analysis  Is  provl led  as  Appendix  ( C)  to 
this  report. 

Inasmuch  as  v^ipious  surmises  have  been  advanced  thtat  some  of 
the  report<*d  observations  may  hav*  represented  "space  ships"  or 
satellite  vehicles,  a special  study  has  b*en  Initiated  with 
the  rtand  Corporation,  under  the  Rand  Project,  to  provide  an  analysis 
from  this  standpoint  and  also  to  provide  fund  ament  a 1 in^  crrra  1 1 on , 
pertaining  to  the  basic  design  and  perfor'cance  characteristics 
that  ml^jht  distinguish  a possible  ’’space  ship," 

As  a p r-1 Iml nary  undertaking,  the  Hand  Project  has  submitted 
a study  by  Dr,  Lipp  in  which  th  • possibility  Is  explored  of^  any 
pianist  In  the  known  universe  being  In  a physical  and  cultural 
position  to  allow  the  development  and  use  of  th*  "space  ship". 

This  study  has  be^n  prepared  In  the  form  o^  a report  that  5 s pre- 
sented as  Appendix  (D). 

The  vVeathe'’  Bureau  Library  of  the  D^parti  ent  of  Goiiimerce  has 
supplied  Informat If n on  "ball  lightning".  This  was  requested  he- 
caa^e  of  the  be7i,.f  py  sorn*  persons  th.HA  some  of  the  o’^serv^ttlons 
may  have  repres-nted  "ball  ll‘^htnlng".  It  appears  that  the  s\ib- 
Ject  of  "ball  lightning"  occupies  an  undetermined  status  ani 
authorities  are  not  at  all  convinced  th*jt  such  a phenomena  actually 
•xi sts . 

The  i^eder*al  Bureau  of  Investigation  has  assisted  Project  "Sign" 
In  a number  of  instances,  both  by  Invest  1 rat  1 ons  of  the  character 
and  reliability  of  wltnasaes  of  Incidents  and  by  providing  other 
Investigative  services. 
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Cons  Idsr^i  tlons 


AffeGtlng  Analysis 


and  Evaluation 


OPERATIONAL 


Inasmuoh  as  thar«  Is  a distinct  possDjlllty  that  a nuni^)ar 
of  th#»  r-port^d  Incidents  raprsssnt  dorrastlc  projects  a secur- 
ity-classified nature,  the  list  of  Incidents  has  bs^n  submitted* 
to  hljRhar  a Chalons  for  ravlaw. 


Slnca  weather  balloons,  blimps,  airplanes  of  unusual  sl:?e 
or  conf  l^^uratl  on,  and  truldad  missiles  test  vehicles  may  represent 
some  of  the  observations,  action  has  b*en  taken  to  obtain  informa- 
tion, ooncernlnf,  schelules  and  flights  of  such  craft  from  the 
approprlflte  arencles. 

In  connection  with  the  psy cholo^^l  cal  studies  being  performed, 
extensive  Investigations,  concerning  the  character  and  reliability 
of  the  reporting  witnesses  have  been  madeo 

TECHNICAL 


A certain  proportion  o^  Incidents  appear  to  be  r*al  alrcra'^t, 
though  of  unconventional  conf  i'^urat  Ion . In  order  to  Investigate 
the  credibility  of  their  existence  the  following  factors  must  be 
considered  in  any  technical  analysis. 

Aircraft 


Method  of  S\lpport  (lift) 

Wings 

Fuselage  Lift  (Wingless) 

Rotor 

Vertical  Jet 

Magnus  Eff>ct  (rotating  cylinder,  oon-  or  sph*r*,  sub- 
jected ^o  relatl /e  translational  air  velocity) 

Aerostatic  ( lighter-than-alr  cra^t) 

Method  of  Propulsion  (Thrust) 

Propeller-r^clpro eating  “nglne  combination 
Jet,  rocket,  ramj>*t  (utilizing  conventional  fu^ls  end 
oxidants  or  possibly  atomic  energy) 

Marodynamlc  (Katzmay^r  Effect  - oaclllltlng  airfoils 
•developing  nafratlve  dracr  (thrust) 

If  an  atomic  energy  powered  en»7lne  wer^  available,  a small 
mass  flow  at  s larg**  velocity  could  accompllih  the  r •quirk'd  lift 
and  propulsive  forces  and  th*  larg*  energy  expenditure  .vould 
be  of  small  Importance o 

However,  the  heat  exchanw’;e  I'equl . ernent s for  the  atomic- 
powered  en_^lne  appear  to  demand  physical  dimensions  of  inordinat 

size  that  presently  would  the  use  of  this  powerplant 

for  aircraft. 
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In  addition,  rranned  alrcrnft  would  require  an  -xc^s?tlve 
percent  wel^*ht  of  shielding  for  human  protection,  unless  confif-ura 
tlons  of  extremely  large  size  were  used.  If  unshielded  craft 
were  in  operation,  existing  detection  means  would  probably  have 
indicated  thi^ir  presence. 

M^t '^llurgl cal  limitations  to  date,  limit  th*  rate  o^  con- 
verting the  h^at  energy  of  the  atomic  source  to  useful  propulsive 
work  to  such  an  ineffective  order  of  magnitude  that  such  a power 
system  Is  qult^  unlikely  from,  the  standpoint  of  size  and  v/»l  ght . 


Stability 

Aerodynamic  (both  static  and  dynamic  through  the  use  of 
aerodynamic  surfaces  and  weight  distribution). 

Servo-mechanism  (gyro  or  accelerometer  - servomotor  system) 

Control 


Movable  surfaces  In  airflow  or  jet 
Jet  (flow  control  or  swiveling  types). 

Possible  Spaceships 

World  knowlei-e,  techniques,  and  resources  are  considered 
to  be  presently  adequate  for  the  development  of  spaceships. 

Distinguishing  design  and  perform.ance  parameters  are  ex- 
pected to  be  supplied  as  a special  study  by  the  Rand  Project 

Probable  Natural  Phenomena  * 

As tro physical  (meteors,  coaicts,  planetoids,  •tc.) 

Ast rophys leal  analysis  is  expected  to  be  performed  by 
personnel  of  Ohio  State  University  Research  Foundation. 

Kle ct romagn^t 1 c (ball  lightning,  ft.  Elmo’s  Fire,  Phos- 
phorescence, corona,  etc.). 

‘Ordnanc*  Items 


While  this  analysis  considers  the  reported  objects  largely 
from  the  standpoint  o^  aircraft  with  requirements  for  speed  and 
substantial  duration  of  fli  vht  and  ran.re,  it  is  entirely  possible 
that  the  configurations  reported  In  small  sizes  could  serve  as 
very  useful  ordnance  Items  tc  take  the  place  of  (or  suppleT'^nt) 
such  short-range  weapons  of  v^round  (Infantry)  warfare  as  the  trench 
mortar,  hand  grenade,  etc.  The  small  saucer-llke,  spinning, 
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disks,  reportedly  undar  development  by  the  U33R  with  the  aid  of 
German  Scientists,  having  explosive  edges  and  launched  by  a com- 
pressed air  catapult,  (perhaps  In  the  manner  of  clay  pigeons  pro- 
jected by  a trap  mechanism)  could  possibly  be  ordnanf'e  articles. 

Also,  such  devices  could  be  used  by  aircraft  in  attacking  enemy 
airplane  formations.  In  such  cases,  only  a modest  spe<*d,  short 
ran.^e.and  limited  flight  duration  would  r*qulr-d,  hhnce  the 
aerodynamic  efficiency  of  the  design  would  not  be  of  very  much 
importance  6 

Insufficient  Information  for  Kv-n  ’Possible  or  Hypothetical 
Type  Det  ermlnatl on  ^ . 

Discredited  Reports 

Erroneous  (See  Discussion,  Psychol  o cal  Errors) 

Ealse 

Technical  Analysis  of  Various  Configurations 

The  extreme  lack  data  for  each  of  the  Incldentn  that  have 
been  reported  mak'*s  It  presently  Irposslble  to  accurately  Identify 
any  of  the  reported  craft  with  respect  to  design  and  pe rf ormance , 
Technical  analysis  must  be  made  by  considering  possibilities  and 
probabilities,  which  are  -xpect^d  to  b*  proved  or  disproved  only 
when  compl-^te  data  or  physical  specimens  of  aircraft  (crash)  are 
available.  Ih-l^ent  1 f led  aerial  objects  appear  to  b^  grouped  as 
follows  t 

(1)  Flying  disks  (eaucers) 

(2)  Torpedo  or  Cigar  Shaped  Bodies  (no  wlnts  or  ^Ins  visible 
In  flight) 

(I5)  Spherical  or  Balloon- Shape  ObJ  *ct3  ( cspable  of  howwui^ng 
d-scendlng,  ascending  or  trsvlllnr  at  high  speed). 

(4)  Balls  light  (no  apparent  physical  form  attached) o 

Capable  of  maneuvering,  cl1vblnr*ynd  travelling  at  high 
spee  1 * 

The  first  three  proupa  o^  objects  ar*  capable  of  flight 
throuf^h  the  atmosphere  by  means  o^  aerodynamic  and  propulsion  de- 
signs (to  produce  the  required  lift  and  thrust)  that  are  re  a lily 
conceivable  by  aeroanutlcal  designers.  The  stablllz’nq  and  con- 
trol features  that  would  b*  require^,  while  more  obscure,  could 
conceivably  be  provided.  The  question  arises,  however,  as  to 
whether  theg^  configurations  would  develop  much  speed  and  allow 
a sufficient  durati  n o'*  flight  and  adequate  range  to  be  of  prac- 
tical use  as  aircraft. 

Flying  Disks 

The  disk  or  circular  plan'*orm  has  not  be^n  used  In  represen- 
tative aircraft,  either  military  or  civilian,  for  the  r^^eson  that 
the  Induced  drag,  as  det  rmlned  by  the  Prandtl  theory  of  lift,  would 
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apparently  b-  •excessively  hlpl,  since  the  aspect  ratio  o^'  a cir- 
cular planform  is  only  1.37,  Extension  of  tbe  Prandtl  theory, 
has  also  shown  that  tha  maxlmuir  possible  11  coef’^lclent  to  *e 
expected  froir  such  low  aspect  ratio  planrorns  should  also  he 
poor.  In  addition,  th*  relative'^  larre  rrean  aepody i •ami  c chord 
would  present  difficult  desit^n  problems,  to  achieve  static  lonp;l- 
tudlnal  stability  for  airfoil  sections  havin,’’  a significant  center- 
of-pressure  travel,  or  for  airfoil  sections  of  so-called  "stable" 
type,  when  epu’pped  with  ail-rons  at  the  trail  inp*  edpe. 

In  the  very  low  aspect  ratio  ranrc,  the  Prandtl  theory  Is 
probably  very  Inaccurate,  'A’lnd -tunnel  tests  of  very  low  aspect 
ratio  airfoils  indicate  much  less  Induced  drag  Increase  than  ex- 
pected frcm  theory  and  also  demonstrate  very  high  maximum  lift 
coefficient  accompanied  by  extremely  hl.-h  stalling  angles.  How- 
ever, In  general  the  induced  drag  vary  low  aspect  ratio  wings 
Is  much  larger  than  the  Induced  drag  of  conventional  aircraft 
wln.’s,  a 3ond1tlon  which  would  adverssly  affaot  all  p erfornanca 
values  In  flight  conditions  which  require  irediura  and  hiph  lift 
coefficients.  Thus,  perfornance  In  climb,  at  altitude,  and  for 
long*range  conditions  would  be  relatively  poor,  although  high 
speed  would  be  little  affected. 

Notwithstanding  the  predicted  aerodynamic  disadvantages  of 
circular  planform  wings,  quite  a number  of  experimert  p 1 efforts 
have  been  made  to  use  this  configuration  - and  not  all  of  them 
by  persons  I gnorant  of  aerodynamic  f uniaTr.entals . Experimental 
wind-tunnel  work  at  the  NACA  (1933)  showed  both  maximum  lift  co- 
efficients and  stall  characteristics  much  more  favorable  than 
could  be  anticipated. 

* 

The  problem  of  static  longitudinal  stability  coul  1 possibly, 
be  solved  by  th»  use  of  a stable  airfoil  section  of  the  reflexed 
trailing  edge  type  with  wing  tip  ailerons  (perhaps  floating)  aero- 
dynaraically  independent  of  the  wlnr. 

At  supersonic  speeds,  where  the  Induced  drag  is  small, 
the  circular  planform  offers  the  probability  of  reduced  drag, 
characteristic  of  low  aspect  ratio  airfoils  In  the  supersonic 
ran/e.  Also  the  circular  planform  presents  a swept-back  loading 
edge  (of  variable  sweep  along  the  span),  -^hi  ch  should  result  In 
a reduced  effective  Mach  Number,  with  attendant  reduced  drag  for 
a certain  supersonic  speed  range. 

No  definite  Information  has  been  received  on  the  method  of 
propulsion  used  on  flying  disks  which  >»ve  been  sighted.  However, 
because  of  distance  factors  Involved  in  the  sightings  It  Is  quite 
possible  that  either  propellers  or  Jet  propulsion  could  have  been 
employed  without  being  noted  by  the  observer. 

Flying  Fuselageg  (Tcrpedo  or  C-Var-Shapeci  Body) 

While  the  cigar,  or  torpedo- shaped  body  represents  an  efficient 
form  for  the  fuselai/e  of  an  airplane  or  the  body  of  a r ilded  miaslle, 
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In  n^lthfr  cas*  has  It  been  us^d  as  a primary  1 1 r t-p roducln  5 sur- 
r«r3*.  Howev(*r,  an  extension  of  th'^  Prandtl  theory  of  lift  Indi- 
cates that  8 fuselap*^  of  the  dimensions  reported  by  the  Eastern 
Airlines  pilots  Vhlted  and  Chll -s  in  the  Montgomery,  Alabama,  in- 
cident could  support  a load  comparable  to  the  weight  of  an  aircraft 
of  this  sixe  at  flylnr  speeds  in  the  subsonic  range.  The  Prandtl 
theory  probably  rlv^s  very  conservative  values  o^  maximum  lift 
for  bodies  of  this  shape,  German  experience  Indicates  that  the 
maxlirum  lift  may  twice  as  hlirh  as  that  given  by  the  theory. 

Althoui^h  th^  craft  sighted  by  ^Ited  and  Chiles  was  r'^ported 
to  b*  without  wings  and  fins.  It  Is  possible  that  it  could  have 
been  equipped  with  extensible  wln^s  for  take-of^  and  landing, 
contained  within  th*  fusela In  cruising  fllp'ht. 

This  type  of  aircraft  could  also  partially  supported  in 
the  tak»-off  and  landing  cond*tlon  by  the  vertical  component  of 
the  let  thrust,  If  th**  landing  and  take-off  took  place  with  the 
^usel^g^  axis,  or  the  j*t  stream  direct icn  In  a vertical  or  nearly 
vertical  altitude.  The  further  possibility  that  an  •xtensible 
rotor,  concealed  within  the  fuselage,  could  hav*  b*en  used,  would 
provide  anotVier  method  for  landing  and  take-o^f  that  .”ould  allow 
wingless  flight  at  very  hlvh  speed.  Such  a deslsn  could  result 
In  a relatively  lerg*  duration  of  flight  and  corresponding  range, 

iVhlle  no  stabilizing  fins  were  apparent  on  the  "flying  fiase- 
lag*"  reported  by  .Vhlted  and  Chiles,  it  Is  possible  that  vanes 
within  the  J^t,  operated  by  a gyro-servo  system  cculi  have  pro- 
vided static  sta:>lllty,  longitudinally,  directionally  and  laterally. 
The  same  vanes  could  also  have  been  used  for  accomplishing  static 
balance  or  trim,  as  w^ll  as  control  for  maneuverin'. 

The  above  discussion  regarding  weight,  controllaolilty , sta- 
bility, etc.  Is  not  Interded  to  represent  deductions  r'*fardlng  the 
exact  nature  of  the  torpedo  or  clgar-shap*d  aircraft  which  were 
sighted  by  the  airline  pilots,  AThited  and  Chiles,  end  others.  They 
ar»  merely  stat^irents  of  pos s Ibl  1 i t ies , which  ar*  Intended  to  show 
that  such  an  airornft  could  support  and  control  Itself  by  aerodynamic 
m*  ans  • 


The  propulslv*  system  of  this  type  of  vehlcl*  would  appear  to 
be  a Jet  or  rocket  enp-ln*.  The  sp*  c5  f1  c fuel  consumotlcn  of  engines 
to  this  type  would  be  rather  hi  rh.  This,  coupled  with  the  fact 
that  fterQ(iyn,aml c lift  on  such  a body  would  be  accompanied  by 
high  dreg,  places  a serious  limitation  on  th*  ran  ;e  of  this  air- 
craft for  any  particular  gross  weight.  I*'  this  type  of  unldentl- 
flsi  aerial  object  has  extremely  long  ran*e,  It  Is  probabl*  that 
the  method  of  propulsion  Is  one  which  Is  far  In  advan  :e  of  presently 
known  ea;lnes. 

Round  Ob.leQts  ( Sphe rlc al*  and  loo n-Sh aped  Objects) 


Spherical-  or  balloon^shaped  objects,  are  not  usually  considered 
as  effi slant  aircraft.  Not  only  would  the  drag  of  such  bodl-s  be 
high,  but  the  energy  expenditure  that  wouli  be  required  to  develop 
lift  by  aerodynamic  means  would  be  excessive.  The  only  conceivable 
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m<»an8  of  produclnp  lift  for  «uch  a ^ody,  oth»r  than  by  aerostatic 

buoyancy)  meHrs,  would  b*  by  rotation  of  th*  sphere  with 
translational  motion  relativ-  to  th*  air;  or  bv  UBcharirln>?  a 
stream  of  air  vertically  downward,  Aerodyn^imj  c irht  coull  be 
accomplished  with  a rotatlni.^  sphere,  provided  the  detailed  d-sl/m 
problems,  including  stability  and  control  were  worked  out.  The 
methods,  using  a blower  system  or  j*t3,  would  require  i*elatlvdly 
greater  amounts  o^  energy  and  while  tViey  could  b*  used  ^or  flights 
of  very  short  ran:^e  and  duration,  would  not  orilnarily  be  con- 
sidered as  practical  by  aeronautical  degl  -ners* 

The  obvious  explanation  for  most  of  the  spherical  shaped 
objects  Is  that  they  ar-  meteorological  or  similar  type  balloons. 
This,  however,  does  not  explain  reports  that  they  travel  at  high 
speed  or  maneuver  rapidly.  It  la  possible  that  the  movement  of 
the  objects  was  some  kind  of  an  optical  Illusion,  or  that  movement 
for  a brief  period  due  to  a gas  leak  In  the  balloon  was  exaggerated 
by  observers. 


Balls  of  Light 


No  reasonable  hypothesis  of  the  true  natu*’*  of  balls  of  light, 
such  aa  that  reported  by  Lt . Oornan  at  Fargo,  N.  Dakota,  has  been 
developed  that  explains  the  behavior  r-port-d.  I’he  moat  reason- 
able explanation  is  that  the  lights  wer*  suspended  from  balloons, 
or  other  means  o^  support,  not  vlsibl-  at  ni  ;rbt , end  the  vlol*nt 
maneuvers  reported  are  due  to  Illusion, 


Possibility  of  Scientific  Deyi*lopmen ts  In  Advance  of  Knowl^-*dge 

this  Country, 

Consideration  has  been  £rlv*n  to  the  possibility  that  th-se 
unidentified  aircraft  repres^-nt  scientific  le velopmert s b*yond 
the  level  of  knowledge  attained  In  this  country.  Since  this  is 
probably  the  most  advanced  of  the  Industrial  nations  on  the  e^rth, 
and  our  Interest  In  scientific  developments  throughout  the  world 
Is  very  active.  It  w6uld  be  necessary  for  any  other  country  to 
conduct  research  and  development  work  In  extreire  secrecy  for  any 
such  project  to  have  reached  such  an  advanced  state  of  development 
without  a hint  of  Its  existence  becoming  known  hepe.  The  only 
nation  on  earth  with  extensive  technical  resources  whi  cl'  has  such 
rlirld  security,  Is  the  U.S.f.d,  An  objective  evaluation  of  the 
ability  of  tre  Soviets  to  px'oduce  technical  developmertt  s so  far 
in  advance  of  the  rest  of  the  world  results  In  the  conclusion 
that  the  poaslbllity  Is  extrerely  remote.  Most  of  the  successful 
Soviet  aeronautical  developments  hav*  be*n  pooduced  by  utilizing 
experience  of  other  nations,  some  of  them  being  very  close  copies, 

30  It  Is  very  unlikely  that  they  hav*  developed  th^  propulsion  and 
cont roldevl cea  necessary  to  make  these  objects  perfonn  as  described. 


Another  possibility  is  that  thes*  ae'lal  objects  are  visitors 

froET  another  planet.  Little  5s  known  of  the  probabilities  of  life 

on  other  planets,  so  there  is  no  oasis  on  which  to  Judge  the  poisi-  ■ 

blllty  that  civilizations  far  In  advance  of  ours  exist  outside  be 

earth.  The  commentary  on  this  possibility  by  Dr,  James  Llpp  of 
the  dnnd  Project  In  Appendix  D , indicates  thnt  this  solution  of 

the  mystery  connected  with  the  sl^^htlng  of  unidentified  flying 
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A5SIFIED 

objects  Is  ftxtr^msly  Irrp robabl** . Pendlnv^^  elimination  of  all 
other  solutions  or  definite  proof  of  the  nature  of  these  obj-cts, 
this  possibility  will  not  be  further  explored.  ' 
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APPENDIX  "A" 


Distribution  of  Incident  Sumrraries: 


Air  Materiel  Command 

Aero  Medical  Laboratory  (MCHHXD) 

Weath^  Liaison  (MCLAW3) 

Research  and  Development  (MCRE03) 
Electronic  Plans  (MCREEP) 

Technical  Intelll.:^nce , Technical  Sections 

(MCI) 


Other  Agencies 

Directorate  of  Inte  11 1 p-ence  , Hq.,  USAF  (APOIHl 
Office  of  Naval  Int  ell  licence  (ONI) 

Cambrlige  Pleli  Statlorit  Cambridge,  Mass* 

Air  .leather  S-^rvlces,  Andrews  APB,  Washing- 
ton, D,  Co 

Ohio  State  University,  Dp,  Hynok 
Hand  Inc.,  Rand  Project  (USaF) 

Scientific  Advisory  Board  (USAP)  Dr,  Valley 
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NOTE 

When  drawings,  speciftcations,  and  other  data  prepared  by  the 
War  Department  are  furnished  to  manufacturers  and  others  for  use 
in  the  manufacture  or  purchase  of  supplies,  or  for  any  other  pur- 
pose. the  Government  assumes  no  responsibility  nor  obligation 
whatever;  and  the  furnishing  of  said  data  by  the  War  Department 
is  not  to  be  regarded  by  implication  or  otherwise,  or  in  any  manner 
licensing  the  holder,  or  conveying  any  rights  or  permission  to 
manufacture,  use,  or  sell  any  patented  inventions  that  may  in  any 
way  be  related  thereto. 


The  information  furnished  herewith  is  made  available  for  study 
upon  the  understanding  that  the  Government’s  proprietary  interests 
in  and  relating  thereto  shall  not  be  impaired.  It  is  desired  that  the 
Patent  & Royalties  Section,  Office  of  the  Judge  Advocate,  Air 
Materiel  Command,  Wright  Field,  Dayton,  Ohio,  be  promptly  noti- 
fied of  any  apparent  conflict  between  the  Government’s  proprietary 
interests  and  those  of  others. 


Espionage  Act 

Notice:  This  document  contains  information  affecting  the 
national  defense  of  the  United  States  within  the  meaning  the 
Espionage  Act  (U.  S.  C.  50:31,  32).  The  transmission  of  this  docu- 
ment or  the  revelation  of  its  contents  in  any  manner  to  an  un- 
authorized person  is  prohibited  bylaw.  (AR  380-6,  paragraph  17  b.) 

“The  above  Espionage  Notice  can  be  disregarded  unless  this 
document  is  plainly  marked  with  a security  classification  as 
“Restricted,”  “Confidential,”  “Secret,”  or  “Top  Secret.” 


The  U.  S.  Government  is  absolved  from  any  litigation  which 
may  ensue  from  the  contractor’s  infringing  on  the  foreign  patent 
rights  which  may  be  involved. 
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r»ct!n^^  th»  Int*rpr^t nn  ■ or  of  R** ports  o f 


Uni. 'lent 5 riod 
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U.  I?.  V.9ll^y,  i-^mber  Scientific  Advisory  Board, 
Office  of  the  Chio^  of  Staff.  United  States  Air  Force 


The  writer  has  studied  summarv  abstracts  and  comnonts 

**■ 

P'^rtainlnr'  to  unidentified  flyiti;:’-  objects,  ?jhlch  were  forwarded 
by  Air  Force  Intend  rence . These  remarks  are  divided  Into 
thr^e  nifiln  parts:  tVie  ^Irst  part  is  a short  suiumary  the 

reports;  the  s'^cond  oart  consists  of  n •-eneral  survey  of 
various  p o s s ! b 1 1 * 1 1 s account^  nr  for  tie  reports:  the  third 
part  crntanis  certain  reGommen^’^  at  1 c .3  ^'nture  actlcr. 

PART  I --  SHORT  SUMMARY  OF  03SFHVATI0NS 


Th^  r*pncrts  can  be  rrouped  us  ^cllows: 

Group  --  The  rroot  nurrercv..s  reports  It’d^cate  the  daytime 
obs **rv.a t • or  rr^taljic  disk- like  objocts,  ron ’hly  In 


ten  times  their  thickness.  There  Is  3U’''^stlon  that 

cross  section  Is  assymetrlcal  and  rati”  er  l*k»  turtle  shell, 
Reports  a.cree  that  th«ge  objects  are  capable  of  hi  ih  acceler- 
aticn  an.d  velcc'ty:  they  o^tsn  are  sighted  in  groups,  soiretlmes 
In  ^ormntlon.  Sonetlmes  they 


Group  2 --  The  .s*^cond  rroup  cor  sis  ts  reports 
observed  at  nirht.  iho.ee  ■ilso  caoablc  hi  eh  sne 

pccel^ratlor.  Drey  ar^  less  conurior.ly  se»»n  In  rroepr?. 
usual]  y appear  to  be  sharply  de'^lned  luminous  ob  jects. 


11  rhts 
and 


consists  of  r'‘ports  various 

c*  somewhat  like  V-? 


Group  ^ --  The  "bird  >r,roup 
kinds  rocket-*,  In  general 
rockets , 

Group  d --  The  fouj'th  ■'^roup  contairie  reports  various 
devices  .vh  1 ch  , In  the  writer's  op  1 n i o r , are  s ou rid ^ nr  balloons 
oO  unusual  shape  cuch  as  are  male  by  the  Gon'^-rel  Hills  Gorpany 
to  Mavy  contract. 

Group  b --  Th^  ^Ifth  t^roup  Ir dodos  reperts  of  obj'^cts 
In  which  llttl^  cri“d'^'n'’e  can  be  placed. 
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In  5t  ?s  noted  thflt  ^ew,  »iny,  r'*‘po:'t<3 

that  the  observed  ohleita  qny  no*  so  or  radi  o 

Ir  t^rT'^renc  0 , ’^ior  ar<>  t^  ^re  r ::j  nv  f vd' o'j  1 1 <*  ris  0''  any  mot'^rlnl 
streets  or  r)hyslcal  attributable  to  the  observed  of- 

.1  e e t s . 


Surrnary  - - PART  I 


This  F'^r'ort  w1]]  oonsld''r  rriiiir.Ty  the  reoorta 
1 end  '? . 


m 

m 
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PART  II 


RXPLANATIOHo 


Section  A --  .Vhqt  can  be  deduced  corse  ml  nr  the  n fcure  of 
unknown  a eri al  object  frcTi  a stns.le 

Here,  there  nr«  two  probJems:  ^irst,  > ow  -'luch  can  be 

deiu'-'ed  concernlnr,  the  nature  o"  the  objects  from  georr.e tr  1 ca  1 
CBlculKtlrns  «lone;  second,  how  nuch  r"ore  can  be  deduced  If, 
in  fidd'Itior,  It  Is  assunried  t*^at  the  objects  obey  the  laws  of 
nature  as  we  know  therr'.. 


Concernlnr  the  ^!rst  pr  obi  err,  \t  can  be  stated  tint  only 
ratios  l«n  ^ths , ‘•in'i  rates  of  chance  o^  such  ratios  , can  be 
accurately  determired.  Thus,  tie  ran ^e  and  size  such  ob- 

carrot  »e  d e t ^^rrrl  red ; and  it  Is  noticeable  that  reports 
o^  size  of  the  observed  objects  are  widely  at  variance.  How- 
ever, anrlea,  such  as  the  angle  subter^ied  by  the  object,  can 
be  observed.  Likewise  there  is  fair  a|?reenent  amonp;  several 
observers  that  the  dl  a meter  o^'  the  objects  of  Group  1 Is  about 
ten  tines  their  thickness.  Although  velocity  cannot  be  deter- 
mined,  ani?ular  velocity  can  be,  and  In  oart'culsr  the  flutter 
fr'^cuency  could,  in  principle,  be  determined. 


All 

objects, 

the  fact 
a 0 1 u a 1 1 


t>.at  cal',  be  concluded  about  tlie  ran 'o  and  ■; 
oror-t  geometrical  consl  lernt  1 ers  alone.  Is: 
that  estiratod  sizes  vary  30  widely,  the  ob 


» 4- 


V * 


11 


rent  sizes,  or  more  likely, 


were 


or 


'’O  iuc ed 


enoiu’h  *‘ro'’'  the  observers  so  thet  binocular 
no  storeesGopic  effect:  this  only  r-eans  the 
were  ■ arth'^r  o*'f  th&n  about  thirty  feet;  R)  since 
seen  to  disanpear  behind  trees,  buildings,  clouds,  e 
are  ler4?e  enough  to  be  vialbla  at  the  ranm.es  these 
nizehle  objects. 


i zc 
1 ) *’rorr 
Jects  were 
that  they 
V .i  3 i o n 
t they 
ects  were 
t c . , they 


c*  o 


og- 


liow,  it  is  obvicusly  prime  1 mportance 
size  end  mass  th®  observe  i objects.  T'  1 3 

is  D^rmiaslble  to  assume 
Since  the  objects  >Dve 


to 

t> 


Q 

^4* 


c extent  1^  it 
laws  of  ohvsics. 


to  estimate  the 
y be  possible 
that  they  obey 
not  been  observed 
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UMn,/,s 


tc  nrnrjo^  *my  nVya'cnl  eta,  ot>*f'r 

Q aloi'^  \v«3  “vnpornt'^'i  nlonr  thn 
:^.'^rt9  * r thtit  t> l‘‘4W5i  of  r’^®char;l '3  9 , ^or 
3u^  f Icl^nt . 


ore  o q 3 e an 
trajectory,  it  Is  not 
irstance,  .vouli  bo 


^ut  Tunpose  th’it  mechanical  laws  filone  are  sufficient, 
then  the  followlr>f/  eyarnpl''  is  su^f1ei*»nt  proc^  that  at  l#*a9t 
n lonrth  couli,  Ir  prlrclple,  be  determined:  suppose  a simple 

n^ndulurn  wer«  obS’^rved  suspended  In  the  sky:  then  after  ob- 
servlni?  Its  ^renuency  of  o?  cl  1 la  1 1 on  , we  could  deduce  from 
ti  l^vvs  o^  mecVieni  cs  I ts  precis^  lenrtfi. 

This  su":?ests  that  something  could  be  deduced  from  the 
observed  flutterin  ” motion  som^  the  objects  Group  1, 
Assume  that  we  know  the  an^^ular  frenuency  and  anrular  ampli- 
tude of  bi  is  flutter iru^  motion  {they  can  be  measured  in  prin- 
ciple ^rom  a motion  picture).  Then  for  purposes  of  calculation 
‘issume  the  object  to  be  thirty  feet  In  dlam'^ter,  to  be  as  rigid 
4S  a normal  «1  ecraft  wing  of  30-fcot  span,  to  bo  coristructed  of 
t^rln  1 the  optimum  wolpht- strength  ratio  ani  to  be  a 
structure  of  most  efficient  design.  It  is  now  possible  to  cal- 
culate how  heavy  the  obJecC  rr^ust  bo  merely  to  remain  rigid 
under  t?ie  observed  ai  r,ular  motion.  Let  the  calculation  be  made 

for  s nlurallty  of  ficsumod  sizes  i,  4,  ”,  16,  32,  64 

up  to  sny  200  fe«t,  and  1-^t  calculated  mass  be  plotted  v«=*rsu3 
assumed  slzo.  The  non-llnea>>  character  the  curve  should 
indi  'pte  nn  approximate  upper  limit  to  the  sire  of  the  object. 

If,  In  addition.  It  Is  assumed  that  the  flutter  !s  due  to 
a^'rodynamlc  forces,  it  Is  possible  that  mere  precise  Informa- 
1 1 o r c ou Id  be  obtained. 

Th^  r^nulrcd  data  can  orobably  be  extracted  from 

* * * 

witnesses  most  rf^Iiebly  by  thf  use  of  a deT.or;strat  1 or  model 
which  can  be  made  to  oscillate  or  flutter  In  a known  wav. 


3ur msry  - - FAHT  I I , Section  A 


tr  1 ofe  1 caiculaoi  oip  alorie  caijcot  v 
c b j c t s o os  '-r  ved  f ro  a si : ^1  e station;  su  ch 
’ e t h e i»  w ^ th  th  e ass  umD  1 c n t h a t 1 1 **  ob  | “ c 1 9 

' i t ' 

aircraft,  car:  be  l to  s''*b  rcos enable  llmi 


I eld  tie  sire  of 
observation  te- 
ar e ^ssortlftlly 
t s o f size. 


Section  P --  The  pcssihlllby  pf  support iniL^  and 
ling  a solid  object  by  unu sual  means . 


. > 


ce  some  observers  have  obvlcisly  colored  their  reports 


w:  tl  talk  of  r-«ys, 
is  well  to  ifrd  ne 

also 


1 o 


Section  A,  o thi? 


, oca 'IS,  space 
tvh  a t r o 3 a 1 b 1 1 1 1 1 e s 
In  view  of  the 
report . 


ships,  and  tie  like.  It 
exist  nlonj;  thjesa  lines, 
cone Jus  ions  of  PhHT  II, 
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Method  I --  Pi’c  pi; Ic r*  Ft! '1  support  by  ‘Df  nns  ”r«ys*’ 


or 


'’rfiya'*  or  ’’bears'’  are  'ti  -'J  nt  e|!*,b  r purely  eleotro- 

nr.  M ! e 1 1 e ^a  d ! si t T r r or  <'  1 s r^*  b ^ ^ 1 1 c wr  ' eV.  ^ ^ ^ \ y 

coruuiiGul r :n  tVio  1^- ray 3 t r eosrr*! c- raya  or  eyclotron- 

^08"13  . 


Mow,  Jt  is  obvious  the  t ary  df-vi  00  prorpj.lr‘3  or  sup  ported 
by  eueh  means  Js  ^unia-ren  “ « ] 1 y a rr'jot  lcr;  uev^  ee.  It  is  fund- 
a''!«r:ta]  io  t}  e the  or;;  < such  d‘»vic<'a  '■.‘•-t  a gi  V'^n  amoimt  cf 
«nerpy  is*  most  ePri-i^ntly  spent  If’  the  mo-'^'^ntum  thrown  back 
or  dovfla  is  larr».  This  m'^ans  that  a larjte  mass  should  be  given 
a srnal]  acc  il  er/it  t on  --  a t>  «'oroiri  weil  understood  by  hal1.30pt€>r 
nea! gnara . 


nass 


# 


The  boarra  or  r.ays  nertlored  do  the  contrary,  h small 
is  glv^^n  a vary  high  volocJ  ty,  ccnsequently  onomous  powe 
nr'^ater  tb'»n  the  tctai  world’s  power  cap>ac1ty,  would  needed 
t'^  '^unoort  even  the  small‘*st  object  by  such  mo'^ns. 


i'ethod  II 


Direct  use  of  liarth’s  irairn^tic  rd^ld 


Cn'=*  observer  (*ncli''‘tt  Gd)  noticed  a violent  Miotjon  a 
hcTid-hell  oorepass.  If  *a"^  assume  ^ror  t'^ls  that  the  cbjects 
'roiuc«i  ‘1  magnet!  c field,  conpa  cable  with  tie  ^.arth. ’3  ^leld; 
ncmoly,  0.1  gauss,  '»^d  t‘  at  t’  o observer  ^onn  I tbet  the  object 
sneterd'^d  nn  ynrle  4 at  1 I3  r.osltloj',  then  the  ‘impere-turns  of* 
► P^nn'eni  c 1 c t ror  a - t Is  given  by: 


-.1 


- 30R 


-vhere  R !s  the  ranve  o^'  the  object 


•or  Inatecc",  lf  R !s  c ;o  kJlo?r;et''r  and  the  object 
diameter,  then  rl  ^3  bl'illcn  arp ere- turns . 


Is  10  meters 


M ov; , 1 f the  o b j *:  t we r <>  a c tun  i 1 y 
wiare  eorrespoi.d ’ n ;1  y sraljer;  .inmoly, 
ciiji  still  reculre  10  cllxlci  arp^^re 


A A 


a \ 


■ 


10  cm 

turns , 


m'^ters  away  a 
d^am?»t'^r,  It 


These  'ur^s  are  a 11  tt^**  In 
v''n"entlv  done  on  the  ground.  They 

W V 

the  e'Tect  was  actUHllv  observed. 


:ceS3  of  W*'  at  '’J'irj  be  COi  - 
mc’ke  It  seen;  unlikely  that 


doAf,  the  Earth’s  ma  netlc  ''leld  wouli  react  on  such  q 
ms  'net  to  0 reduce  not  onlv  r tornue  but  also  a feroe.  Th’s 

r* 


orce 
or  ^ t 
ffl  r.nt 

{ 3 S 1-t 

more  o 
A ocal 
epOU  ' 


depends  not  <nrectly  on  the  Earth’s  field  Intensity  but 
3 ! rrey^ula  r 1 1 y or  gradient.  This  *"oi'ce  is  obviously 
e s*rice  the  c'nun^^e  li\  fJoli  over  a 11  stares  of  10  motors 
xed  llarL'^ter  r r object)  Is  scarcely  me  a sure  able, 

ver  the  rradl*’nt  Is  not  predtctaolc  tut  chaniea  In'*  to 
or«  iepn’ts.  Thus,  ev»n  if  the  ^cfect  wer*  large 

h to  use.  It  wculi  still  be  unreliable  and  unpredictable 
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C n ■ I « : 


JII  -- 

: * t to 


5ur  ’’OT^t 

t rm  tP  Vf 


3 


T . ^ « n t r 1 0 i ? oh  Fi  r ^ed  object  by 
tc  the  Earth's  imigiietle  ^leli 


A roeltivcly  s nr.*''i  body  movln#?  ^rc  \ west  to  east,  or  a 
re'ntlv^ly  cVep’^^d  body  pov!  r:  * from  E«st  to  will  experl  enuo 

an  uoword  ^orc*'^  due  to  tie  urth’a  n'l^nctlc  ^leld. 

A sphepp  10  din  ^t'-»r  rrovin-?  at  a speed  ona  kllo- 

rr.et*^ r/s pcond  would  ^xperlonce  an  upward  ‘^rrce  of  ore  pound  at 
the  equator  If  ct  ar^rad  to  a potor.tial  o 5 x lO-'-  volts.  This  Is 
obviously  ridiculous. 


Sec t i or  D --  The  anti  rrav' ty  shield 

It  has  oeeii  proposed,  by  vcrlous  writers,  pertmps  first  by 
H,  G.  iVella,  tl  at  It  m'.rht  be  possible  to  construct  n means  of 
si  leldii'.^  H rrasslve  bociy  from  the  Irifli-'ence  of  ;ravlty.  Such  an 
o'llfict  woul  ,i  then  float.  Hece,,tly,  tl  ere  appeared  in  tie  pr^^ss 
a notice  that  a prominent  ecoriomlst  has  offered  to  support  re- 
searc’^  ft:  such  an  enterprise. 


Obv'ru?ly,  conservet  1 c r:  of  «r.er-'y  d“Ynat1s  tYnt  c oijs  1 iertble 
enerry  be  M ven  the  supported  object  in  order  to  place  it  on  the 
shield.  Kowev^r,  this  amount  of  «ner:y  Is  In  no  way  prohibitive, 
and  ''ur  thermo  re  It  can  be  tott^n  hook  when  the  object  lands. 


Aside  th»^  fact  that  we  have  no  sUFrestltns  as  to  how 

such  a device  Is  to  be  rgi^,  the  vnrl  ous  theories  of  general 
relativity  all  amree  Ir;  assuming  that  gravl  tat  1 or  al  force  arxi 
forc^  dn«  to  acceleration  are  1 rd 1 s tlnrulshable , and  from  this 
assumption  th*'  theories  predict  certn*n  effects  which  are  In  fact 
observed.  The  a3SurrT)t  1 on,  therefore.  Is  probably  correct,  and  a 
coro'Jlery  It  is  essertltiljy  that  only  by  means  of  an  acceler- 
ation can  ^rav’ty  be  counteracted.  This,  we  cit;  3 recess  fully  do 
for  Instance  uy  maklny  an  artificial  satellite,  bit  this  pre- 
sumably is  not  what  has  been  observed. 


Sun  'i 


PAirr  II 


t lo 


Several  unortl  odox  means  supportin  ' or  propelling  a 
solid  object  } cv^  been  co-siderrd,  all  are  imoractlcabla.  This 
finding  lends  credence  to  the  tentative  proposed  assumption  of 
Part  II,  that  the  objects  are  supported  arid  propelled  by  some 
I crm.al  means,  or  else  that  they  are  not  solids,  No  discussion 
of  the  typo  of  Fart  II,  iaction  3,  can,  in  nr:  r.  cl  pie,  of  covrrse, 
be  coT.oletft. 


.Section  C --  Possible  causes  for  the  reports  . 


Glassification  I --  Natural  terrestrial  phenomena 


1.  fhe  ob se pvat  1 c r.s  may  be  iuo  to  3 one  effect  such  as 


?3 
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ball  15  ^htnlnr.  'i'ho  writer  has  r.o  g\i>^^<=^3 1 1 c • g r r,  this  asann- 
t'elly  '»ietaorclo.'?l ca  1 subject . 

f* . T1  o objects  .Ta 7 be  a oine  k 5 r i c ''  a n 1 tr«>  1 . 

Fven  1 n the  celebrated  cese  of  Incident  17?  wbep® 
the  llrlt  was  cVasei  by  a Pbl  for  half  nrj  i our  '.n  ? i'h 5 ::h  was 
reported  by  t' e pilot  to  be  i ntel  11.  f^ent  1 y nlrect'^d,  we  can 
make  t>'1a  remark.  For  considering  that  an  i nt '^l  1 1 ^er  ce 
capable  c*'  so  ^errarkable  device  would  not  be  likely 

to  plry  around  !r  so  idle  a manner  as  described  by  the  pilot. 

In  this  connection,  it  would  be  well  to  exa^’^lne  If 
some  of  the  lights  observed  at  night  were  not  fire-files. 

2-,  lloe  observed  objects  may  be  hallucina tory  or  psy- 
chclcglcal  In  origin.  It  la  of  prim©  importance  to  stuiy  this 
possibility  br'causo  we  can  loam  from  it  somethin'  of  the 
character  the  populr- 1 i on : its  rosporise  \inder  attack;  and 

also  somethifig  about  the  reliability  of  visual  observation. 


One  woul*i  like  to  assume  th":  t t>  posit*  ons  lei  i 
by  many  the  reported  ob a *=* r e i;» 3 guarantee  t^-etr*  oba orva t * o-js  . 

Un^'ortumtel y , tg  er«^  were  many  reoorts  u " curicus  phoncmena  by 
oilots  durln?  the  war  --  Incidert  o*'  ''ire-ball  ^i.-hters 

h 

comes  to  ml  rrl . "urth'^r.  .ciar-ners  have  been  reDO”t^i*^  sea- 
serpents  *'nr  lundreJs  years  yet  no  (,re  has  yet  produced  a 
photograph . 

It  would  h*^"  interestin'.'  to  tabula t©  t}  f^  r'^srionsen 
to  see  how  reliabl''  w^re  tt  e-  reports  on  t'^TO  Janarr^se  balloons 
luring  the  war.  There  tied  a phenomenor,  proven  to  he  real. 


It  Is  I nt  ^r'^'S  tin  i7  tlat  the  reports  swi^tiy  reach  a 
max’m'jjT?  frecuency  iurinr  the  ->n d of  June  1947  -.ni  tl  en  slowly 

tau'^r  off. 

« 

of  ' cw  Tanv 

c n r t ake  tl  ' s 


Ve  c^'f.  as.qurr*  that  this  Is  actu*:lly  ‘r  Ijilc9tlcn 
objects  cctully  about,  or,  oulte  ilfferer.t  ly . 


we 


'^8  9 3 psycholo 


re'-uency  curve  as  Indicating  .a  ore  thing  about 


FT' 

J 


This  point  cci  be  t^.sted.  Sur  ose 
is  momentarily  excit'^d;  how  docs  tt  © freouer  c 
vary  w*th  tine?  A st  idc  crank  letter.s  rec 


tt  e population 
y r '"ports 

'"ived  after  the 


recent  publicity  ’Iven  to  the  satellite  program  should  give 

the  reouired  frecuerc>'  3 ! s tr I bu t ' c r. 

* 


It  is  p r ob  a b 1 y necessary  but  c e r t c : n 1 y not  suffi- 
cient that  the  unidentified-object  curve  an i tt o cr^nk-letter 
curve  st ould  be  similar  in  order  for  the  ^lylng  disks  to  be 
cla'.'seci  as  hfi  llucl  nat  1 cns  , 


24 
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A 1 nr  M c'i AX  r 1 T.rn  t wtia  rnair  at  th‘?  tlrriA  of 
Or ncn  Welles'  '’Martian*'  broaienat:.  So"ie  r“cor»i9  ttis  rrtxiat 

T^opQtat  4 1 newspap^^r  Ips. 

Class!  ricntlon  T I - - Nen-maie  trrrestr  i nl  rVieijoT^na 

i . The  o b J p c t a :n'  y be  Russian  1 1 • c r n f t , If  this  were 

so,  tl'  e n the  c o r 3 1 1 p r - 1 1 f i s S a 1 1 ; c n 3 A an*i  ' i nd  1 oa  t e t *"  a t 

we  would  have  plenty  to  worry  about.  It  la  tV  e fiuthor's  opln 
Ion  tliat  only  nn  accidental  dlscov^^^ry  a ierree  of  novelty 
never  before  acblevA]  could  suffice  to  explain  5»uch  devices. 
It  is  loubtful  wheth  er  n T otmtlal  enerfy  wo  ild  arouse  our 
cur!  os  1 tv  In  so  idle  a ^asblon. 


Classification  III  --  Rxtra  terrestrial  objects 

Meteors : It  is  noteworthy  t!  at  the  3rltlsh  physicist 

love  11  writ  inf**  in  'f^hyslcs  Today’’  mentV  ns  the  ra  isr  discovery 
o”''  a new  daytlre  meteorite  stream  which  reach^^d  Its  maxlrrum 
iurir"  June  1947 . The  reported  objects  lose  little  their 
Interest,  however,  1^  they  are  of  meteor! tic  or  1 min. 

Animals : Althea  h the  objects  as  ieacrlpad  act  more 

like  animals  than  anything  else,  there  are  few  reliable  reports 
oii  ex t ra- 1 errestri  1 animals, 

3 . Space  Ships  : The  fo  1 1 c w 1 n.  i*  consider  a t i c ns  pertain: 

n.  I''  tVere  IvS  tri  extra  terrestrial  civilization 
w'd  cb  can  make  such  objects  as  '^r^  repented  tfen  it  is  most 
o robe  bio  that  Its  development  is  far  li'  advance  of  ours.  This 
arjument  can  be  support=»d  on  probability  arguments  alore  Althout 
recourse  to  astrorom! cal  hypotheses. 

b.  duch  a civilisation  might  observA  that  or  Rarth 
we  now  have  atomic  bombs  **ni  are  ''ast  developlnm  rockets.  In 
vi*^w  0 the  past  history  cf  mankind,  they  rhoi;l  I bA  alarmed. 

Ve  should,  therefore,  expect  at  this  time  above  all  to  behold 
such  visitations. 

3^ nee  the  acts  c ''  rranklni  most  easily  observed  ^rf m a 
dl  star- re  are  A-bomb  expioslons  >ve  sbciuld  oxpAct  some  relation 
to  obtain  between  the  time  of  A-bomb  exploslois,  the  time  at 
which  the  space  shirs  are  seen,  ar;d  the  time  renulrAd  ^or  such 
ships  to  arrive  ^rem  and  return  to  home- base. 


FART  III  --  REC0?ghdNDATICN3 

1.  rhe  ^lle  shoul  1 be  co/itlnued. 


A teorol O'ti  3 1 should  corrputo  the  approximate  Aner*-',y 


O 


^oSrKiED 
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roQU' to  ^^vat'icr ?? te  as  .ntic]'  cloni  a?  ^'hovTi  the  Incident  26 
nhotopraphs . Together  with  an  a^rodynaml.  cla  t he  should  examine 
whether  a meteorite  of  unusual  shape  coiild  ?iove  as  observed. 

?>,  The  oalcu  1 at  1 or\3  su^T;peated  in  Part  II,  S^'ction  A, 
should  be  estimated  by  an  aerodynnmlcls t with  such  changes  as 
his  more  do  tailed  tmowledpe  may  suggest. 

4.  The  mass-psychology  studies  outlined  In  Part  II, 
Se'.tlon  C,  Cla  ssl  n cat ! ofi  I 3 should  be  carried  out  by  a com- 
petent staff  of  statisticians  and  mass-psychologists. 

5.  Interviewing  agents  should  carry  objects  or  moving 
pictures  for  ccnparlscn  with  roportar’s  memories.  These 
devices  should  be  properly  designed  by  a psychologist  exper- 
ienced ill  problems  p^^rtalnlng  to  aircraft  ^nd  design  of  air- 
craft • cor  trol  enuipment  so  that  he  shall  have  some  grasp  of 
what  it  is  that  Is  to  be  found  out.  If  the  Air  Force  has 
rf'ascn  to  be  seriously  Interested  in  these  reports,  it  should 
take  Immediete  steps  to  Interrogate  th?»  reporters  more  pre- 
cisely. 


6,  A person  sklll'^d  in  the  optics  the  eye  snd  of 
tie  ntroaphere  should  Invos t i ra te  the  particular  point  that 
several  reports  ao^roe  In  describing  the  objects  as  being  about 
ten  times  as  wide  as  they  are  thick;  the  point  being  to  see  If 
there  Is  a plurality  o^  actual  shapes  which  appear  so,  under 
cord* t Ions  approaching  limiting  resclutlcn  or  detectable  con- 
trast . 
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ATPri'DIX  "D 


13  Df^cerrb^r  1949 


^rl'Tadler  leneral  Putt 

States  Air  Force 

D1  r^^Gtor  of  Reserirch  and  Fev^loument 
Office,  Der\jty  Ohie''  Staff,  Materiel 
tVashl  rit-'ton  25,  l'.  C, 


Dear  General  Putt: 


Please  ref-r  to  your  lett*"r  of  IB  November  1948  relatl^-e  to  the 
riyln'*  cTbJ^ct”  prcblerrj  an  I to  GollbohTr. ’s  reply  dated  2 4 

Noverb^*r  194S.  In  paraf'raph  (b)  zV  th-^-  repl^  , Kr,  Collbohn 
pron!s*v3  {amon*-;  otlinr  thirds)  to  ser.d  a dlacusslci.  th® 

"apod"!  deal-'H  an pe  rformance  ohe ra oterl  a t ! ca  thiJ  t are  believed 
to  d 1 3 1 1 n »'ul  sh  aptice  ships.” 

'IT'ils  present  iett'r  plves,  Itj  very  i-^en*  rai  termn,  n description 
tie  llk'^llhood  o''  a visit  fror^  o t)  ®r  worlds  as  an  engineering 
problem  snd  some  points  re;arl'nf  tte  use  o"  space  vehicles  as 
coiDDared  with  descriptions  tie  flying  objects.  Mr,  Collbohm 
will  deliver  copies  to  Color. «1  McCoy  at  VVrlght-Pa tt^rson  Air 
Base  durln^  the  RAND  briefing  there  wltMn  th.e  next  few  days. 

A vrod  beglnnlr.'^  Is  to  discuss  sc"^e  possible  places  of  origin 
of  ^’Isltlng  space  ships,  A.stronomers  are  largely  In  agreement 
that  only  one  irerrb''r  cf  the  dolar  system  (besides  Farth)  can 
supoort  higher  f ormi  of  life.  It  Is  the  planet  War.s.  Kven 
Mars  appears  n’-.lte  desolnte  end  Inhospitable  so  that  a race 
would  be  more  occuoled  with  survival  than  we  are  on  Serth, 
Reference  1 rives  alequat'^  d^scrlptiois  of  car.-iltlons  on  the 
various  planets  aril  satellites.  A ouotat^(n  from  Hef.  1 
(p.  229)  can  well  be  Included  here. 

'bVhothor  Intelligent  beings  exist  to  appreciate  tViese 
splendors  of  tr.e  I'artlan  landscape  Is  pure  speculation. 

If  we  hav^  correctly  rf»con3 truct^-d  the  history  oh  ivars, 
there  Is  little  reason  to  believe  that  the  life  processes 
may  not  hav-  hollowed  a course  similar  to  terrestrial 
evolution.  'Vith  this  assumption,  three  general  possi- 
bilities ©merge.  Intelligent  beings  may  have  protected 
themselves  oc^alnst  the  excessively  slow  less  of  atmos- 
phere, oxygen  and  water,  by  oorstructing  homes  and 
cltles't'^  with  the  physical  conditions  sclent!  fl  cally  con- 


, Perhaps 
^ greater 


t 

L 
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trolled*  As  3#»cor.d  possi 1!  ty,  f^volutl'^r 
l^volop'd  a be  5 rip:  who  can  withstand  the  rigors  oT  the 
Marti  ari  climate.  Or  the  race  rr.ay  have  port  shod. 


''These  pc  as  1 0 1 1 1 1 ! etj  V;-'.  v'^  been  su^^lci^rtly  expanded  In 
the  ps oudo-3cl 0 rt ' f 1 c llt^Taturo  to  make  further  amplifl- 
catlor  superfluois.  However,  th'^re  my  exist  some  Interest- 
ing: restric  tiers  to  the  anatomy  ar.  i physiology  oT  a kartlan. 
Rari  ty  o'*  the  f^tnosphero,  for  example,  may  require  a corr- 
plstely  altered  r'^splratory  system  Tor  warm-blooded  croatures. 
If  the  at  osph^-ric  pr^^ssur*  Is  much  below  th^  vapor  pressure 
of  water  at  the  body  temperature  rf  the  individual,  tho  process 
of  breath liig  with  our  type  of  lungs  becomes  impossible.  On 
Mars  tho  critical  pressure  for  h body  temperature  of  9B, 
occurs  when  a column  of  the  atmosphere  contains  one  sixth  the 


mass  8 similar  coluim  on  the  Earth.  ”cr  a body  temperature 
of  7?of.  tho  critical  mass  ratio  is  r^- due  el  to  about  one 
twelfth,^  and  at  60  ' h . to  about  one  twority-f  ourth , These 
critical  values  are  of  the  sar,  c I'd  r as  th"  values  estimated 
for  the  iartlan  a tmosnh  ore . Accord  In  My  the  anatomy  and  phys- 
iology of  a Martian  my  be  radically  di*'forent  from  ours  - but 


this  Is  all  conjecture. 


’',Ve  do  not  know  the  origin  of  life,  over  on.  the  Earth,  *Ve 
are  unable  to  observe  any  si^ns  of  intelligent  life  on  Mars. 

'll  -Jf 

The  rea  ier  may  Oop-n  Jls  own  opinion.  If  he  believes  that  the 
life  force  is  universal  nni  tl  ot  In  tell!  rent  beiri's  may  have 
once  d eve  lopp'd  on  Mars,  he  has  only  to  imagine  that  they 
pnrs^sted  ^or  countless  enerat  1 oi;s  i r.  a rare  atnosol  ere  which 
Is  nofirly  devoid  o^  oxygen  and  w ter,  and  on  a planet  w>' ere 
the  nights  ar^*  much  colder  then  our  arctic  winters.  The  ex- 
istence of  lr;telllgent  11  "'e  cr:  tars  Is  not  1 rape  ss  ’ bl p'  but  it  is 
completely  unproven.'' 


It  Is  no " too  '1  nr e n " pn bl e to  ro  n step  ^nrth«r  and  cors1i'*r  Venus 
as  a possible  home  f'op  irtslligent  life.  'Hie  atmosohene,  to  be  sure 
apparently  cersists  meetly  of  carbon  dioxide  with  deep  clouds  of 
^crTsldehyde  droplets,  an  i re  seor  s to  be  little  or  no  water. 

"'"et  llvln*  organisms  might  develop  In  chemical  ^>nvl renments  tliat 
are  strar-r©  to  us:  the  vegetable  kingdom,  for  example,  operates 

on  a f undairien ta  1 1 y different  energy  cycle  from  Man.  Bodies  might 
be  constructed  and  operated  with  ilfferent  ch'*mlcals  and  other 
physical  r*i*irici  pl^s  than  any  the  creatures  we  know.  One  thing 
is  evident:  fishes.  Insects,  ^nd  mammals  all  rriin\i fac ture  within 

tleJr  own  bedims  complex  cherlcal  compounds  that  do  not  exist  as 
minerals.  To  tils  ^s(tent,  life  is  self-sufficient  and  might  well 
adapt  Itself  to  any  envl  ronir.ent  wltMn  ‘certain  llrriits  temp  .^nature 
(uni  size  c ''  creature). 


Venus  has  two  ) an  i*  caps  r*’ 
ar^  n'^arlv  ar  1 r.-e  as  for 


ve  to  Mars.  rrioss,  and  gravity, 

" a r th  (Mars  is  sr:a  1 1 r r ) a n i her 
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. ^ • p T> 

i_^  ilj  JLj  i *- 


■>."  T'*Tr,'RVAT 

. . . ■ ; . : years. 

lyX-w  OwiJU*  1-0 


clou  ly  iitr  o.?ph^re  vvt  uld  i ! 3C^:.ijr9  “19  aatronomy, 
tvtiv^l , The-  TArriM  1 n ‘ n-"  Solar  pl‘^i:ot3  a ro  such 
th^y  C'-ir  j -no red. 


\ er.co  apace 

poor  proap'^ota 


In  the  n^xt  ^rw  paraj^raphs, 
b^  uni'^r*atood  a t nfj  st  of 

Vf^nus . 


V»’ 


a 


1 a 


* V* 


} 


r'"'nr,ar:r9 


of  Mara.  It  ahculd 
#*quall;;  well  to 


V 


Varioi5  3 neoplo  Vavo  ai:irp“Asted  th?it  ar  aivenc*"^  race  itay  have 
boon  vlaltlnp  Kartb  frr  n Mars  or  Venus  at  Irit'^rvaia  from  decade 3 
to  rona.  Reports  cT  obj'^cts  1r  the  sky  soot  to  have  been  handed 
down  throu/7h  the  pen •» rati  cr.a . If  this  wer^  true,  n race  of  sueVi 
Vnc\vlri(^e  and  power  ’*0  *1  i hav®  tab]  i abed  acce  ‘^orm  direct 
contact.  l^ey  could  S'^^e  th“‘t  barth’a  inhabit  ant  a wo'ild  be  help- 
less to  do  intern]  anetary  barn.  If  afralvd  carrying  diseases 
ho»*ie , ti^y  would  at  l^ast  try  to  corrrnun!  ca  te . It  is  hard  to 
bel|p*ve  that  any  t*^ch"  lcally  ncco-np]  1 shed  race  wcill  :oir®  hero, 
'‘launt  its  ability  Ir  etyst^r.luun  -vays  and  th^n  simply  j^o  away. 

To  this  writer,  lor^-M'^e  r^ac*1ce  r"'  apace  travel  Implies 
advanced  enplneer  1 re  an  I weapena  ord  'cav”  thlnkin/ir* 

It  is  not  plausible  (ao  many  fiction  writers  do)  to  mix  space 
shlo3  with  broadswords.  Furthermore,  a race  wh  ■ ch  lad  enourzh 
initiative  to  pic  re  amor*'  the  planets  would  hardly  be  too 
tlmi'i  to  follow  throupb  when  the  ^ob  v/as  a cco’^nl  1 shed . 


One  other  liypcthesis  needs  to  be  discussed.  It  la  t^it  the 


Ion 


term  routine  /^atch  or,  Farth  and  have 

A 


I'^art lure  1 ' ve  k 

* 

b^en  alarmed  by  e sjrr  t c ''  cur  .“v-oo;pb  ^be  ta  as  cv’  ier;ce  tliMt 
we  are  warlike  and  on  the  threshold  space  travel.  (Venus 
Is  e 1 1 .Til  na  t '*d  here  because  her  clcudy  atric  iTp:  ere  wo  ild  make 
s a cb  a survey  1 mp  ra  c 1 1 c a 1 ) , Th e ' r 3 1 flying  objects  were 
si.'ht"'!  Ir  tie  borin'  of  10^7,  after  a total  b atcxlc  bomb  ex- 
p 1 c 3 1 o ns , 1.^.1  Ala  mo  ' 
and  Crossroads  :3.  K tb^'S'^,  th^ 

Vo  ^rc  p brrs,  thr-  thi^'  d v/a  ? 

^artl  *s  disc  in  daviirht)  an  i the  lust  two  v/er'^  ori  the  wrong 

WP  J 

s’ie  o"'  ’srth.  It  is  likely  t^ot  l art!  an  astronomers,  with 
their  thin  H^rosobere,  coul  i buiii  tej^i  jopps  bir  '"nou-rh  to  s«e 
A-bo^b  exp  ions  ori  arth , even  thou*b  we  were  165  and  163 
million  away,  reep'^'C  t Wely , or.  th*’  Hlamo'orio  and  Miro- 


, Nagasaki,  Cross  roa  d s A 
^'rst  two  1:  pcs ‘tlons  tc 

very  doubt^u  ] ( it  the 


Doirt  in  tie  hyoothesis 


shims  dates.  The  we.ak 
continual,  ier‘^nsjV‘-  w-jtc^i  of  Ear’uP 


V/  ^ 

r 


1 5 


od 


that  a 
s c ^ tire 


(perhaps  thousands  of  ye  9 *^'3)  would  be  dull  s'ort,  and  no  race 
that  ever!  ro'^  tel  7 rese.-riVjled  Van  v/oull  urdertake  !t.  Ae 
haven^t  even  err-shdored  thr  1 for  /crouj  or  iV-tro, 


r 


r>  r* 


e . 


The  sum  ari  substance  th's  i'seuss!^^  Is  that  .'''artians 
ar^  now  vlait*ri-  us  without  cor*  set,  it  enn  be  essunied  that 
tb.ey  ) :v^,  just  rec-'r^tly  succeoied  in  space  travel  and  that 
tb. eir  0 1 vii  1 xat  1 on  would  oe  practically  abreast  o*'  ours. 
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Th.Q  clianc^  tlvit  i uj.trr  -* 

1 1 ons  » VO  1 1 i ^:i a v ft  a c)  i v I i 1 ? ii  t ! r r. 


'V  l‘iol  y 

■iT.bl  1 r.i’ 


dlv-'rf^Qnt  f^ordl 
our  own  la  ex- 


tremely remote.  It  !s  particularly  unlikely  that  their 
civilization  would  be  within  a half  century  of  our  own  state 
of  nd  vance^'ir  n t . Yet  .1  u th:  last  50  y^' iirs  we  lave  Just  started 
to  us  ft  alrcr'ift  ar.  i ’ r\  the  next  50  years  will  almost 
certainly  start  ^xplcrin^  space. 


Thius  it  app'^ars  tlat  sp'^ce  travel  from  another  point  within 
t>e  Sol'r  system  Is  poss^ole  but  V'^ry  unlikely.  Odds  are  at 
least  a thous  ii-i  - to-one  against  ! t. 

T>:  1 s the  totality  pCarrt^j  of  other  stars  Ir  the 

lolaxy  S3  possible  sources , Many  mod<*rn  astronomers  believe 
tl  M t pin  net  3 ere  fairly  ncrmal  and  lo^?*cal  affairs  In  the  life 
history  o ^ e star  ( ra th e r than  cataclysmic  oddities)  so  that 
many  olarr’^ts  can  be  expire  ted  to  ftxlst  In  space. 


To  n a rro’;,'  tie  field  a 1 1 1 1 1 , sore  1 c o s o s r o c 1 ^ 1 c a 1 1 c n s can 
be  written  or  1 1 . e star  a bo  a t wh  \ ch.  t^';  e bo.r.o  b a planet  would 


let  us 


say 


th'it  t>*o  star  shiould  bear  a family  re- 


volve . 

senblnrce  to  the  Sun,  which  is  a m'^mber  o'  the  so-call'^d  *’maln- 


rod  fylants 


sequence’  stars,  l.e.,  we  ellrr.Inst®  wllte  dwarfs, 
ard  Siipcrrri  an  ts . ’^or  a iescr^pt^c.  o "'  these  tyoes, 
encft  ’d,  chapter  5,  Thep'  Is  no  specific  re  as  or  for  making  this 
assumption  »xccpt  to  5lmp}*’^'y  ilscusolor:  we  are  still  corslder- 

1 n.";  the  majority  c ^ 


s t r 2 


fext,  true  variable  stars  can  ftllmlr*at*d,  slr-ce  conditions  on 
a planet  attaci  ^d  to  a variable  star  would  fluctuate  too  wildly 
to  permit  life.  The  numb  r stars  deleted  here  is  nerllgibly 
small,  liefftr^r.ce  3,  pa^cs  7 6 ani  S5  Ird^cnte  that  th*  most 
common  type's  arc  too  bright  to  be  In  nearby  space  unnoticed. 
Lastjy,  wc  si  all  omit  binary  or  mult  Ip 1ft  stars,  since  the  cordi- 
tlors  for  st'ihl®  plariftt  orbits  ar^  obscure  In  such  cases.  About 
a third  o the  stars  ar^’  eltrrlr.atftd  by  this  restrloticr. 


As  our  best  known  samp]*  0''  space  wo  can  take  n volume  with  the 
S ;n  at  the  car  ter  ani  a radI\J3  of  IG  11  ^ht  years.  A compilation 
of  the  47  known  star?,  Ircludlr:'  the  dun,  wlt>lr.  this  volume  Is 


v»  ^ ^ 


vl  von  1 n ro  1 , 

the  H be  7ft  i 1 c o IS  3 * o r : 


pa  ?-e3  52  tc  57. 


In 


nc CO i'‘di  r.i7  tc 


■T1 


reft  ar^  wl  lie  dwarfs,  olmht  blnurles 


account  ^or  15  stars  ani  two  trlnarlns  account  ^'or  6 more, 
remalrrlrr,  22  stars,  CvSn  b»  errs  id '"‘red  as  ellrlbl©  for  habitable 


UNCu. 
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Assuming  the  above  volume  to  bo  t^yplcal,  the  oontents  oT  any 
oth<*r  renflcnable  volume  can  be  found  by  varyln*’’  the  numb^^r  of  stars 
proportionately  with  the  volume,  or  with  the  radius  c\Jbed,  = 22  x 
( r )*,  where  3^  l3  number  of  ell^^iblo  stars  er.d  r 5s  the  radius 

r§ 

of  the  volume  In  llir-ht  years.  (This  formula  should  only  be  used  for 
radii  jrreater  that  16  li-;ht  years.  For  smaller  samples  we  call  for 
a recount.  For  example,  only  one  known  elirlble  star  other  than  the 
Sun  lies  within  el;ht  light  ye  ars ) » 


Having  an*  estimate  of  the  number  of  useable  stars,  It  Is  now 
necessary  to  make  a .^uess  as  to  the  ntlmber  of  habitable  planets.  .i/e 
have  only  one  observed  sample,  the  Solar  System,  and  the  ^uess  must 
be  made  with  low  confidence,  since  IntelllKent  lifb  may  not  be  randomly 
distributed  at  alio 

The  f^un  has  nine  planets,  arranged  in  a fairly  regular  progression 
of  orbits  (see  reference  1,  Appendix  I)  that  lends  credence  to 
theories  that  many  stars  have  planets.  Of  the  nine  plan^^ts,  (one,  the 
Farth)  Is  completely  suitable  for  life.  Two  more  (in  adjacent  orbits) 
ari>  near  misses:  Mars  has  extremely  rigorous  living  conditions  and 

Venus  has  an  unsuitable  atmosphere.  Viewed  very  broadly  Indeed,  this 
could  mean  that  each  star  would  have  a series  of  planets  so  spaced 
that  one,  or  possibly  two,  would  have  correct  temperatures,  correct 
moisture  content  and  atmosphere  to  support  civilised  life.  Let  ua 
assume  that  there  is,  on  the  average,  one  habitable  planet  per  eligible 
St  ar. 


There  is  no  line  of  reasoning  or  evidence  which  can  indicate 


whether  life  will  actually  develop  on  a planet  where  the  conditions 
are  suitable.  Here  again,  the  Earth  may  be  unique  rather  than  a random 
sample.  This  writer  can  only  Inject  some  personal  Intuition  into  the 


discussion  wlt>  the  view  that  life 
the  random  result  of  a low  probnbl 
in  the  ri^^t  conditions.  This  is 


planets  Is  equtil  to  those  that  are 


i » 


is  not  unique  on  ’^arth,  or  even 
llty,  but  is  practically  Inevitable 

to  say,  the  number  of  Inhabited 
3ui tabl e ! 


One  more  item  needs  to  be  considered.  Knowing  not!  in:*  at  all 
about  other  races,  we  must  assume  that  t'lan  la  average  as  to  technical 
advancement,  envl ronment al  difficulties,  ^tc.  That  Is,  one  hnlf  of  the 
other  planets  are  bbhind  us  aid  have  no  space  travel  and  t^e  other 
half  are  sViead  and  have  various  levels  of  space  travel,  v.e  can  thus 
imagine  that  In  our  sample  volume  ti  ere  are  11  races  of  beings  who  have 
bejmn  space  explorations.  The  formula  on  pare  3 above  now  becomes 

R = 11  X ( r 

16 

Where  H Is  the  number  of  races  exploring  spac^  in  a spherical  volume 
of  radius  r *5  ll^^t  years. 


Arguments  like  tliose  applied  to  Martians  on  pare 
to  races  from  other  star  systems.  Instead  of  being  a 
call,  Farth  would  possibly  be  reached  only  after  many 
velopment  and  exploration  with  space  ships,  so  that  a 
would  be  expected  to  be  far  in  advance  of  i'an. 


need  not  apply 
fi rat  00 rt  of 
centuries  of  de- 
vl  si  ting  race 


uncla: 


or-t  — tr-: 


■.>i  j 


liO 


To  summarize  the  discussion  thus  far:  the  change  of  space 

travelers  existing  at  planets  attached  to  nelghborln>7  stars  Is  very 
much  greater  than  the  change  of  space- traveling  Martians.  The 
one  can  be  viewed  almost  as  a certainty  (If  the  assumptions  are 
accepted),  whereas  the  oth^r  is  v^ry  slight  indeed. 

In  oM«r  to  estimate  the  relative  changes  that  visitors  from 
Mars  or  star  X could  come  to  the  Farth  and  act  like  ^^flylng  objects'^, 
some  discussion  of  characteristics  of  space  ships  is  necessary. 

To  handle  the  simple  case  first,  a trip  from  Mars  to  Earth 
should  be  feasible  using  a rocket-powered  vehlcl'^.  Onee  here,  the 
rocket  would  probably  use  more  fuel  In  slowing  down  for  a landing 
than  it  did  In  Initial  takeoff,  due  to  Earth higher  gravitational 

force. 

A rough  estimate  of  one-way  performance  can  be  found  by  adding 
the  so-called  "escape  velocity"  of  Mars  to  that  of  the  ^arth  plus 
the  total  energy  change  (kinetic  and  pot'^ntlal)  used  In  changing 
from  one  planetary  orbit  to  the  otb^r.  These  are  3.1,  7.0,  and  10.7 
miles  pp  r second,  respectively,  ^rj.  vlng  a total  reouired  performance 
of  20.8  miles  per  second  for  a one-way  flight.  Barring  a suicide 
mission,  the  vehicle  would  have  to  land  and  replenish  or  else  carry 
a 1005^  reserve  for  the  trip  home. 

Let  us  assume  the  Martians  have  developed  a nuclear,  hydror'en- 
propelled  vehicle  (the  most  efficient  basic  arrangement  that  has 
been  conceived  here  on  Earth)  which  uses  half  Its  stages  to  get  here 
and  the  remaining  stages  to  return  to  Mars,  thus  comoletlnr  a round 
trip  without  refueling,  but  slowin'*  down  enough  in  our  atmosphere 
to  be  easily  visible  (i.e.,  practically  making  a landing).  Since  It 
is  nuclear  powered,  gas  temperatures  will  be  limited  tc  the  maximum 
operating  temperatures  that  mat**rlals  can  withstand  (heat  must  transfer 
from  the  pile  to  the  gas,  so  cooling  can't  be  used  In  the  pile). 

The  highest  melting  point  compound  of  uranium  which  we  can  find  is 
uranium  carbide.  It  has  a melting  point  of  4560®R.  Assume  the  Martian 
are  capable  of  realizing  a gas  te^oerature  of  4500^R  (»  2500*^K) , and 
that  they  also  h*ive  alloys  which  make  high  motor  pressures  (3000 
psl)  economical.  Then  tiie  specific  lmpuls<=  will  I - 1035  seconds 
and  the  exhaust  velocity  will  be  c = 33,400  ft/sec  (reference  5). 
Calculation  shows  that  usln  ; a single  stage  for  each  leg  of  the  tour- 
ney would  require  a fuel/gross  weight  ratio  of^,96  (for  each  stare) 
too  high  to  be  practical.  Using  two  stages  each  way  (four  alto*ether) 
brings  the  required  fuel  ratio  down  to^.31,  a Value  that  can  be 
realized. 


If,  by  the  development 
be  kept  to  10%  of  the  total 
could  be  used  for  jayload, 
gross  weight  (100)*  “ 15, 


of  strong  alloys,  the  basic  weight  could 
weight  for  each  stage,  a residue  of  95i 
A four  stage  vehicle  would  then  have  a 
times  as  ^reat  as  the  payload:  thus. 


If  the  payload  were  2,000  pounds,  the  ;?r03s  weight  would  be  30  million 
pounds  at  initial  takeoff  (Earth  pounds). 


5? 


iricU 
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Of  course,  J f we  allow  the  Martians  to  refuol,  the  vehicle 
covld  have  only  two  stagea<>  and  the  gross  wel /^ht  would  be  only 
(100)^  “ times  the  payload,  l.e,,  250,000  pounds,  'rhis  would 

require  bringing  electrolytic  and  refrigerating  equipment  and  sitting 
at  the  South  Pole  long  enough  to  extract  f'uel  for  the  hourney  home, 
since  they  have  not  asked  us  for  suppllea.  Our  oceans  (electrolysis 
to  make  H2)  would  be  obvious  to  IVartlan  telescopes  and  they  ml^t 
conceivably  follow  such  a plan,  particularly  If  they  came  hero  without 
foreknowledge  that  Earth  has  a civilization, 

* 

Requirements  for  a trip  from  a planet  attached  to  soma  star 
other  than  the  3un  con  be  calculated  In  a slrnJlf.r  manner.  Here  the 
energy  (or  velocity)  required  has  mere  parts:  (a)  escape  from  the 

planet  (b)  escape  from  the  star  (c)  enough  velocity  to  traverse  a 
few  light  years  space  In  reasonable  time  (d)  deceleration  toward 
the  Sun  (e)  deceleration  toward  the  Earth,  The  nearest  "eligible" 
star  Is  an  object  called  Wolf  359  (s  e reference  4,  p 52),  at  a 
distance  of  80O  light  years.  It  1?  s.Ttall,  having  an  absolute  mo>r- 
nltude  of  16.6  and  Is  typical  of  "red  dwarfs"  which  make  up  more 
than  half  o^  the  cllvj'ible  populatiohs.  By  comparison  with  similar 
stars  of  known  mass,  this  star  5 s entl  mated  to  have  a irass  roughly 
9,03  as  great  as  the  sun.  Since  the  star  has  a low  lumlhoslty  (being 
much  cooler  and  smaller  than  the  Sun)  a habitable  planet  would  need 
to  be  In  a small  orbit  for  warmth. 

Of  the  chan’ea  of  energy  required  as  llstod  in  the  preceding 
paragraph,  Item  (c),  velocity  to  trav^^rse  Intervening  space,  Is  so 
large  as  to  make  the  others  completely  negllblble.  If  the  visitors 
were  long  lived  and  could  "hibernate"  for  30  years  both  coming  and 
goln'T,  then  l/lO  the  speed  of  ll~ht  would  be  required,  I.**.,  the 
enormous  velocity  of  18,000  miles  per  seccni.  This  Is  completely 
beyond  the  reach  of  any  predicted  level  of  rocket  pro;:>ul8lon. 

If  a rac-fi  were  far  enough  advanced  to  make  really  efficient  use 
of  nuclear  ener/jy,  then  a large  pa;'‘t  of  the  mass  of  the  nuclear  ma- 
terial might  be  converted  Into  J«t  er  ergy.  We  have  no  idea  how 
to  do  tfils,  In  fact  ref^'rence  6 Indicates  that  the  materials  required 
to  withstand  the  temperatures,  etc.,  may  be  fundamentally  unattain- 
able, Let  us  start  from  a Je  t-propellarit-to- gross-weight  ratio  of 
,75.  If  the  total  amount  of  expended  material  (nuclear  plus  propell- 
ent) can  be ^,85  of  the  -;ro3  3 weight,  then  the  nuclear  material  expended 
can  be^.lO  of  the  .^ross.  Using  an  ef^“icloncy  off^,5  for  converting 
nuclear  energy  to  Jet  energy  and  neglecting  relativistic  mass  cor- 
rections, then  a rocket  velocity  of  half  the  velocity  of  11 -?bt  could 
be  attained.  This  would  mean  a transit  time  of  16  years  each  way  from 
the  star  Wolf  359,  or  longer  times  from  other  eli-;lble  stars.  To  try 
to  go  much  faster  would  mean  spending  much  energy  cn  relativistic  chan^ 
in  mass  and  therefore  operating  at  lowered  efficiency. 


» Actual  ly  three  states.  On  the  trip  to  Earth,  the  first  sta  ^e  w 
be  filled  with  ^uel  , the  second  sta-^^e  would  contain  partial  ^uel, 
third  would  be  empty.  The  first  sta^e  would  be  thrown  away  during 


flight*  On  the  trip  back  to  Mars,  the 
filled  with  fuel.  The  gross  wel  tit  of 
the  order  of  magnitude  of  a two-sta^^e 
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uld 


second  and  third  stages  would 
the  initial  vehicle  would  be 

roc  ke  t , 


e 


•u 


V("'.ASSiFlED 


To  summarlz©  this  auction  of  th©  discussion,  It  can  said 
that  a trip  from  Mara  Is  a loj;loal  ©nfiineerlnf.’  alv&rr  a over  our  own 
present  technical  status,  but  that  a trip  from  another  star  system 
roqulres  Impro veraont 3 of  propulsion  that  we  ha'e  not  yet  conceived, 

ComMnlng  the  efforts  of  all  the  science-fiction  writers,  we 
could  conjure  up  a large  number  of  hypothetical  methods  of  transpor- 
tation like  rravity  shields,  space  overdrives,  teleports,  simulators, 
energy  beams  %nd  so  on.  Conceivably,  emong  the  myriads  of  stellar 
systems  In  the  Galaxy,  one  or  more  rac'^s  have  discovered  mr^thods  of 
travel  that  would  be  fantastic  by  our  standards.  Yet  the  larger  the 
volume  6f  space  that  must  be  Included  In  order  to  strengthen  this 
possibility,  the  lower  will  be  the  change  that  the  race  Involved 
would  ever  find  the  earth.  The  Galaxy  has  a diameter  of  roughly 
lOOpODO  llji:ht  years  and  a total  mass  about  two  hundred  billion  times 
that  of  the  Sun  (reference  4).  Other  galaxies  have  been  photographed 
end  estimated  In  numbers  of  several  hundred  million  (reference  2, 
p.  4)  at  distances  up  to  billions  of  ll^ht  years  (reference  7,  p 15^)e 
The  number  of  stars  In  the  known  universe  Is  enormous,  y-t  so  are  the 
distances  Involved,  A super-race  (unless  they  occur  fre^uratly)  would 
not  be  likely  to  stumble  upon  Planet  III  of  Sol,  a fl fth -magnitude 
star  in  the  rarefied  outskirts  of  the  GsOfexy. 

A desoflpt ion  of  the  probable  operating  characteristics  o^  space 
ships  must  be  based  on  the  assumption  t"hat  tVey  will  be  rockets, 
since  this  Is  the  only  form  of  propulsion  that  we  know  will  function 
In  outer  space.  Below  are  listed  a few  of  the  significant  factors  of 
rocketry  In  relation  to  the  "flying  objects”. 


(a)  Maneuverability.  A special'purpose  rocket  can  be  made  as 
maneuverable  as  we  like,  with  very  high  accelerations  either  along 
or  normal  to  the  flii'ht  path.  However,  a hi gh -perforrriance  space  ship 
will  certainly  be  large  and  unwieldy  and  could  [lardly  be  designed  to 
maneuver  frivolously  around  In  the  Rarth’s  atmosphere.  The  only 
economical  maneuver  would  be  to  come  down  ar*d  go  up  more  or  less  ve:'- 
tlcally. 


(b)  Fuel  reserves.  It  1 a hard  to  see  how  a single  rocket  ship 
could  carry  vnouf^  extra  fuel  to  nake  repeated  descents  Into  the 
Rarth*s  atmosph** re . The  large  number  of  flying  objects  reported  In 
quick  succession  could  only  mean  a large  number  of  visiting  craft. 

1 

Two  possi bll 1 ti es  thus  are  presented.  First,  a number  off  space 
ships  could  have  come  as  a '^roup,  this  would  only  be  done  full- 

dress  contact  were  to  be  established.  Second,  numerous  small  craft 
might  deacenA  from  a mother  ship  which  coasts  around  the  Farth  In 
a satellite  orbit.  But  this  could  mean  that  the  smaller  era^t  would 
have  to  be  rockets  of  satfelllte  performance,  and  to  contJiin  thec'  the 
mother  ship  would  have  to  be  truly  enormous, 

(c)  Appearan'^o.  A vertically  descending  rocket  might  well 
appear  as  a luminous  disk  to  a p=*rson  directly  below.  Observers  at 
a distance,  however,  ’vould  surely  li entity  the  rock-^t  for  wfat  It 
really  Is.  Ther*»  would  probably  be  more  reports  o'’  oblique  views 
than  of  er<d-on  views.  Of  course,  the  shape  reed  not  be  typical  of 
our  rockets;  yet  the  exhaust  shouli  be  easy  to  see. 
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One  or  two  additional  general  remarks  may  be  relevant  to  apace 
sMps  as  ’^flying  objects'’,  ITje  a t s trl  brj  1 1 on  of  flying  objects  la 
peculiar,  to  say  the  least.  As  far  as  this  writer  knows,  all  Inci- 
dents have  occurred  within  the  United  ftates,  whereas  visiting  space- 
men could  be  expected  to  scatter  their  visits  more  or  less  uniformly 
over  the  globe.  The  small  area  covered  Indlc^^tes  strongly  that  the 
flyln-'  objects  ar*  of  '^^arthly  origin,  wleth^r  physical  or  psy  cholo*^lc  al  • 

The  lack  of  purpose  apparent  In  the  various  episodes  Is  also 
puzalinp.  Only  one  motive  can  be  assigned;  that  the  space-men  are 
"feeling  out"  our  defenses  without  wanting  to  be  belligerent.  If  so, 
they  must  have  been  satisfied  long  ago  that  we  can't  catch  them. 

It  seems  fruitless  for  them  to  keep  repeating  the  same  experiment^ 

Conclusions : 

Although  visits  from  outer  space  are  relieved  to  be  possible, 
they  are  believed  to  be  very  impro:able.  In  particular,  the  actions 
attributed  to  the  "flying  objects"  reported  during  1947  and  1948 
seem  Inconsistent  with  the  requirements  for  space  travel* 

Very  truly  yours, 


J,  Llpp 
Missiles  D1 "1  3 Ion 


JEL : sp 
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ABSTRACT 

A descriptive  and  analytical  study  of  the  unidentified 
aerial  objects,  that  have  been  reported  both  in  the  United 
States  and  frora  foreign  countries.  Is  presented. 

4 

Individual  cases  are  described  In  brief  form,  as  an  appendix 

The  analytical  treatment  of  the  subject  is  largely  of  a 
qualitative  and  generalized  nature.  However,  detailed  analyses 
and  detailed  results  are  presented,  where  this  procedure  Is  possl 
ble  and  will  assist  In  establishing  the  validity  or  t'^nablllty 

ir 

of  an  overall  hypbfchesls. 

Project  ”Slgn”  is  still  largely  characterized  by  the  collec- 
tion of  data,  without  sufficient  Information  to  permit  definite, 
specific  conclusions  to  be  made.  No  definite  evidence  Is  yet 
available  to  confirm  or  disprove  th*  actual  existence  of  unld-^n- 
tlfled  flying  objects  as  n^w  and  unknown  types  of  aircraft.  A 
limited  number  of  the  Incidents  have  been  Identified  as  known  ob- 
jects o 
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Pi'oject  ”Slgrv”  was  Initiated  by  the  Technical  Intelligonco 
Division,  /Ir  Materiel  Gorcrrand,  and  assigned  Project  Number  X3-304, 
22  January  1949,  under  authority  of  a letter  from  the  Deputy 
Chief  of  Staff,  Materiel,  USAF.  This  letter  Is  referenced  C/S, 
USAF,  30  December  1947,  subject  "Flying  DisKs." 

Assistance  in  analyzing  the  reported  observations  has  been 
provided  by  other  Divisions  of  Air  Materiel  Command  In  accordance 
with  Technical  Instructions  TI-2195,  Addendum  No.  3,  dtd  11  Febru- 
ary 1948,  subject:  "Project  Sign”  - Evaluation  of  Unidentified 

Flying  Objects". 

Analysis  of  the  reported  incidents,  as  an  effort  to  identify 
astro-physical  phenomena,  Is  being  accomplished  by  Ohio  State 
University  under  contract  with  Air  Materiel  Command. 

A special  study  has  been  Initiated  with  the  Rand  Project  In 
accordance  with  Air  Corps  Letter  No.  90-10  dtd  21  July  1940  to 
present  Information  that  would  serve  to  evaluate  the  remote  possi- 
bility that  some  of  the  observed  objects  may  be  space  ships  or 
satellite  vehicles. 

Members  of  the  Scientific  Advisory  Board  to  the  Chief  of 
Staff,  USAF,  have  also  supplied  their  services  In  a consulting 
capacity. 
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INTRODUCTION 


This  report  Is  written  to  present  th^  status  of  work  belnp; 
accomplished  on  Project  ”Sign”,  to  summarize  th^  data  collected 
on  si  jihtln.trs  of  uni  ientlfled  aerial  obj*cts,  to  review  th*  methods 
and  reasonln^^  applied  in  the  evaluation  of  th^  dats,  and  to  pre- 
sent the  results  so  far  obtained  from  the  study  of  data  available. 

It  Is  not  expected  that  this  report  can  present  a final  es- 
timate of  the  situation  regardinf.’^  all  the  Incidents  reported. 

The  data  is  still  beln;?  studied  by  specialists  In  the  fields  of 
astrophysics  and  psychology,  and  further  information  is  being  col- 
lected to  enable  personnel  evaluating  project  ”Slgn”  Incidents 
to  determine  possible  explanations  o*'  some  o^  the  sightings.  How- 
ever, th*  report  will  furnish  information  on  th»  present  state  of 
th-*  investigation  to  staff  personnel  In  this  headquarters  and  In. 
hlsrh*r  echelons,  and  to  others  who  ar*  required  to  assess  the 
possibility  of  a threat  to  national  security  pr^sen^ed  by  th* 
sighting  of  such  large  numb'  ^ of  unidentified  ^lyln’  objects 
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collect,  collate,  evaluate  and  Internet  data 
obtained  relative  td‘the  sighting  of  unidenti- 
fied flying  objects  in' the  atmos|^ere  which 
nay  have  importance  on  the  national  security, 
and  to  control  and  effect  distribution  of  all 
objectiw  information  as  requested  to  inter- 
ested  governmental  agencies  and  contractors. 
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J^NTKi  the  Project  Grudge  Technical  Retort  Incorporating 
' has  been  completed  and  submitted  to  KcTUSaF  for  coordina 


The  number  of  reported  sightings  continue  to  exoeeti  the 
normal  monthly  average. 

\ • 

Thader  a cqptemplated  revision  of  policy.  Project  Grudge 
would  investigate  only  those  incidents-  in  which  realistic  technical  ap- 
plioatiesa  are  clearly  indicated.  (liKSTRICTBD) 


0 »l 


• « 


\ • 


r 'f 


Lull 


k e 


» ■ ♦ 


I . 


y, 


UW 


'U 


J /•! 


A 


N 


a _i  . 


IJW 


C^\ 


i ■ 


,r 


• • • 


• -T  ^ 


0 


I.,' 


~4t< 


(i 


r 


.1,  » 


f 


■ .. 


* •' 


» , 


ii 


■"r> 


. • T>  e» 

' - ■’ 

< **?  r 


r> 


fo<>  ‘ 


c>r. 


t 


m 


\ 

f 


i 


1. 


on  Ik  Hot  31  I called  Miss  Snoddy^  who  Is 
Chief,  AdtolnietratlYe  Reference  Branch, 

Mall  and  Hecorda  Management  DiTiclon,  Air  Adj  Gen 
Office,  Hq  tlSAF  (extension  7*^fl35)•  AFCAO-22. 

Miss  Snoddy  is  trying  to  locate  letter  from 
C/8,  USAP,  dated  30  Dec  kk,  subject:  "Plying 
Discs". 
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I ICCUZO 


fCADQUmETtS 
AIR  ISATBRIBL  COUllMfD 
WrightoFiattarBon  Air  Foro«  Bato 

ZHjrton^  Ohio 


* 


iflc£ao*3/^Vrs 

Jan  5 19^9 


SUBJECT!  Projcot  "SION* 

TOt  * Chiefs  Air  Woathor  Sarvioe^ 

AzidrewB  Air  Foroe  Base^ 
Vathincton  25*  D-  C« 

ATTI^  t DSS 


!•  ^ojoot  *S1CK"  it  rasportslble  for  tho  colleotion,  invoi^i* 
cation  and  int^^rprotation  of  data  rolative  to  ei^ttni;  of  unidontlfiod 
flyirc  objoots.  Attaohod  Inoldent  Sttctoaridt  1 t}u‘u  172  from  tho  fllot 
of  Projoot  *SIGM**  are  forrardod  for  ttudy  and  roooaunonuatlona  at  to 
whieh»of  tho  Inoidonta  nay  bo  olialnatod  at  balloons  roloaaod  on  routine 
•ynoptio  aseonts  by  tho  Air  IToathor  SorTloo,  tho  Rary  Aoro^.ogioal 
SorTioo  or  tho  united  States  Weather  Bureau*  Tho  aumamrioo  attaohod 
say  be  retained  in  your  hoadquartore  for  worlcing  and  referonoe  purposes*  r 


2«  The  Air  Ueathor  Serrloo  It  tho  only  agonoy  of  its  type  that 
has  l^en  asked  to  assist  in  tho  acooapllshmont  of  Project  *3l(?K"  except 
• that  the  United  States  TTeather  Bureau  hat  provided  information  on  ball 
lightning*  Research  projects  in  which  balloons  are  used  and  whloh  are 
oonduoted  or  aponsored  by  the  Army,  Wavy  or  United  States  Air  Force  are 
oheoked  by  tho  Istolligenoe  Department  of  this  Coojoand*  These  oheoka 
arouaually  made  dlreot  from  the  Project  "SlUH"  Office,  !JCIAX0-3«  These 
aheoka  are  dlitlnot  from  the  ohook  of  synoptic  balloon  flights  made  by 
weather  service  stations  of  the/Air  Force,  the  I^vy  and  the  Department 
of  Comakeroe*  (U*  6*, Weather  Bureau}  requested  of  Air  heather  Service. 

9 

3«  It  is  the  opinion  of  this  offioe«that  the  below  listed  inoi- 
dents  are  those  having  the  neatest  possibility  of  being  balloons*  This 
’ list  doss  not  eliminate  the  poseibility  that  many  ot  the  remaining 
incidents  are  balloons*  % 


2 

ell 

90 

92 

U5 

255 

3 

25 

52 

92 

115 

156 

C&  - 

25 

72 

96 

126 

157 

11 

30 

73 

lOiU 

111 

259 

24 

31 

51 

105 

US 

163 

16 

32 

53 

57 

107.5,9 

151 

167 

22 

S9 

112(Seel22) 

151 

169 

25  alio 


Rq  Chief,  Air  Veether  Servloo,  fTathlngton  25>  D*  C« 

Projeot  "SI  OH** 

U*  The  form  used  is  isterrogatlri;  wltnsvaes  to  ■iKhtlsgi  It 
tsoloted  at  a matter  of  Intereet.  Comment  at  to  pottlble  Inproveaent 
of  the  *£taontlal  Slctcente  of  IsfonoAtion”  in  regard  to  routine 
•ysoptlo  balloon  flighte  it  UiTited* 

5*  It  it  roquetted  that  oorre tpondence  be  forwarded  to  the* 
Conmanding  General,  Beadquartere,  Air  Materiel  Connand,  attention 
MClAXO-3. 

* 

m 

FOR  THC  COiS-lAYiDlTia  (SKERALi 


2 Znolti 

Suomarlet  1*172  inol 

"HU* 

Copiet  fumlthodi 
AFOIR.  Hq.  USAF 

Capt  Trakoweki,  Oeophyalot  lab 
Major  Kodlt,  liCBEEP 
Oolotml  Veal,  UCLAKS 


/./  w.  R.  Cllngeroan,  Col|  USAF 
for  M*  UoCOT 
Colonel,  USA? 

Chief,  Intelligenoe  Dept 


f 


Dr  HifNHC'S  EVALUATIONS  EXTRACTED  FROM  PROJECT  GRUDGE  REPORT, 

4 

niCILcZiT  INDEX 


!•  Attronocvloal 

9im  EIrE  prebr>bllit)'i 


B26, 

27,  30 

. 51, 

» 32, 

83, 

34,  48 

, 49, 

59, 

60,  66,  69 

94  , 

9o, 

96,  97 

, »8. 

» 101 

, 102 

, 103, 

104, 

116, 

, 119,  132, 

136, 

140 

W 

# H8. 

l&B, 

174, 

104, 

105, 

187, 

197, 

203,  204, 

206, 

216, 

219 

, 238. 

lair 

or  low 

’ probability! 

20,  23 

, 24 1 

► 20 , 

35  , 

36,  46 

, 50, 

C3 , 

67,  80,  82 

, S3, 

ICO 

112 

, 120, 

121, 

129. 

130, 

144, 

153, 

165, 

166,  167, 

175, 

192, 

199 

, 202, 

205, 

220, 

230, 

240. 

2«  Von-aatrononloal  but  suggestive  of  other  explanations 


Balloons  or  ordinary  airoralti 

iZ,  11,  22,  41,  42,  52.  54,  73,  81,  83,  91,  92,  113,  114,  115, 

126,  131,  138,  141,  145,  155,  156,  157.  159,  160,  161,  163, 

169,  171,  173,  170,  100,  102,  188,  190,  194.  195,  196,  193,. 

200,  201,  209,  210,  217,  222,  235,  237,  239. 

b«  lu^okets,  flares  or  falling  bodies ; 

#4,  6,  6.  7,  8,  9,  12,  13,  14,  15,  16,  25,  56,  65,  78,  106,  107 
106,  109,  133,  170,  211,  218. 

O.  Elsoellaneous  (refleotions,  auroral  otreanors,  birds,  eto.)i 
#89,  69,  123,  124,  128,  146,  164,  101,  109,  214,  22«,  231.  234. 


8*  Von-astronouioal,  with  no  explanation  eridont 

a*  Laok  of  evidenoe  preoludoa  explanation i 

#38,  44,  45,  47,  56,  67,  72,  86,  07,  88,  90,  99,  110,  117,  118, 
126,  127,  137,  139,  149,  150.  177,  179,  191,  206,  212,  213, 
229,  232,  233. 

b»  Evidence  offered  suggests  no  explanation i 


#1.  2 

• 10, 

17,  21,  29 

. 37, 

► 40, 

51. 

52,  58,  61, 

• 

CSI 

CD 

64, 

68,  71, 

76,  77 

. 79,  84, 

105, 

111. 

122, 

135.  151, 

162. 

154, 

162, 

168. 

172, 

176,  185, 

186, 

193, 

207, 

215,  223, 

224, 

225, 

226, 

227, 

236, 

241.  242. 

243, 

244  • 

134. 

S UMMA  R Y 


Th»  r!^su3tn  oT  study  Jn  this  r»^port  sr*  bas*d 

on  data  d*r!v^d  fror.  reports  ion^stlc  and  th’rty  (30)  fcr^lpn 

Incidents,  Data  from  th*ss  Insldants  Is  balnp  surfcmari 7.ad , rapro- 
duoad  and  distributed  to  a'-'-ncl^s  and  individuals  coopfratlnp  In 
tb*  analysis  and  evaluation.  Distribution  has  so  far  b*^n  aocom- 
pllsh^d  on  the  summaries  of  Incidents  and  mor^  ar*  in  process 

of  r^oroduction  at  this  tine,*'^^ 

t 

A cVieck  list  of  Items  to  be  noted  In  reporting  Incidents  has 
been  prepared  and  distributed  to  government  invest Igatl ve  atrencl^s. 
The  data  obtained  In  reports  received  are  studied  in  relation  to 
many  factors  such  as  guided  vilsslle  research  activity,  weather  and 
other  atmospheric  sounding  balloon  launchings,  commercial  and  mili- 
tary aircraft  fllgb^ts,  flights  of  migratory  birds,  and  oth*r  con- 
siderations, to  determine  possible  explanations  for  slghtirgs. 

Based  on  the  possibility  that  lY  e objects  are  really  unlden- 
tlfled  and  unconventi  onal  types  of  aircraft  a technical  analysis 
Is  made  of  some  of  the  reports  to  determine  the  a-rodynardc,  pro- 
pulsion, an  1 control  features  that  would  be  r^qu!  red  for  the  oDject 
to  perform  as  d*scrlb*d  In  the  reports.  The  objects  sighted  have 
been  grouped  into  four  olasslfl  citl ons  acocr  ilng  to  configuration: 

1.  Flying  disks,  1 . , v*ry  low  aspect  ratio  aircraft. 

2.  Torpedo  or  cigar  shaped  bodl-s  with  no  wings  or 
firs  vl.'»ihl^  in  ''ll^jht. 

3.  Sph-rlcc]  or  bsl loon-shap»d  obj-cts. 

4.  Balls  o^  lls^ht 


The  first  thr4e  groups  ar»  capable  of  fll rht  by  aerodynamic 
or  aerostatic  means  and  can  b*  propelled  and  controlle<i  by  methods 
known  to  a'^ronaut Ic si  designers,  Th'*  ^ourth  appears  to  hav**  no 
physical  form  attached,  but  th-  m^ans  of  support  may  not  have 
b^en  seen  by  the  observer. 


Tk*>6nt  ^ 


Approximately  t-ehr  percent  of  the  Incld^r.ta  have  b'^en  iae 
fl*d  as  conv'^n  tl  onal  a-rlal  objects  to  th»  sHtlsfaction  of  person- 
nel assigned  to  Project  ”Slgn”  In  this  Gemma nd.  It  Is  expected 
that  a study  the  incidents  In  relation  to  w*ath^r  aid  other  at- 
mospheric sounding  balloons  will  provide  solutions  for  an  equiva- 


lent number.  Verbal  statements  by  an  astro-phyalcl st  at  Ohio 
State  University  and  by  psychologists  of  the  Aerc-Medl cal  Laboratory 


of  this  Commend,  indicate  the  possibility  of  solving  an  appr*eclable 
number  of  th^  sl’htinf^s  as  a result  of  their  Investlraticns , Fllni- 
Inatlrn  of  Incidents  with  reasonably  satisfactory  explanations  will 
dar  iry  the  problem  presented  by  a project  of  this  nature. 


The  possibility  that  son^  of  th-  Incidents  ’^ey  r'“pr*es*nt 
technical  development  4 fan  In  advance  of  knowl  ed available  to 
•nplneers  and  scientists  of  this  country  has  been  considered. 

No  facts  are  avails  ble  to  personr;el  at  this  Command  that  vrlll 
permit  an  objective  assessm^rt  of  this  possibility.  All  infor- 
mation 30  far  presented  on  the  possible  e^ls  t-r^ce  of  space  ships 
from  another  planet  or  of  aircraft  propelled  by  an  advanced  type 
of  atomic  power  plant  have  been  largely  conjecture.  Based  on 
experience  with  nuclear  power  plant  research  In  this  country,  th© 
existence  on  Earth  of  such  envlnes  of  small  enough  size  and  weight 
to  have  powered  the  objects  described  Is  highly  Improbable. 

Reports  o^  unidentified  ^lylng  objects  are  not  peculiar*  to 
the  present  time,  in,  ’’The  Books  of  Charles  ^ort”  by  T1  ff any  Tay- 
lor, published  In  1941  by  Henry  Kolte  Co.,  New  York,  similar 
ohenomena  ar*  described  as  having  been  sighted  during  oast  cen- 
turles.  In  the  lost  war,  nurrenous  sightings  of  ’’balls  of  fire” 

In  the  were  reported  by  bomber  crews. 


